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Prime contractors looking for major subcontract capability in missiles, 
rocket engines, ordnance, or electronics will find it at Rheem. With more 
than 600,000 square feet at Downey, California, the Rheem Defense 

and Technical Products Division offers a unique combination of experience 
and facilities that is unmatched in the West. 

If you require unusual skills in critical welding or machining operations, 
be sure to consult Rheem. Rheem will assume the complete 

responsibility for system, subsystem, or component production, from 
engineering through manufacturing ... whatever best suits your require- 
ments. You will be impressed by the “package contract” capability 

that is available to you. 

For the full details on Rheem availability for subcontract 


assignment, write to Dept. AW-712-1. 


RHEEM MANUFACTURING COMPANY 
Defense and Technical Products Division 


11711 woodruff avenue, downey, california 
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W ho in the world made 


Hydro-Aire’s the name. The world’s most versatile 


manufacturer of fuel booster and transfer pumps. This g 
universally accepted pump line can handle Avgas, JP fuel, . 3 
water, alcohol, liquid nitrogen, liquid oxygen, hydraulic 


oil, and engine oil. Hydro-Aire’s HY-V/L* pumps can siGaakc ls we <kbeunts 
be supplied electric-motor driven, hydraulic-motor driven, Division of CRANE CO 
. nn . Dine dulion Anti Shed + Fuel 
engine driven, or turbine driven. trewe Com © Pupemente 
Current HY-V/L equipped aircraft and missiles include the Regulus I ee eee 
& II, Bull Goose, Green Quail, RF-101A, F-101A, F-101B, F-8U-1, -2 ee = —_— 
and -3, B-52 A through G, F-100D, F-104, F-5D, B-58, CF-105, F-4H-1, 
and the Navaho. Producing C is for E 
For all your airborne requirements, rely on Hydro-Aire pumps... roducing Controls for Every 
known around the world... flown around the world. Basic Airborne System 


apor separator 


*HY-V/L pumps handle high vapor/liquid ratio without the added bulk or power requirement of a 





SARGENT 


SARGENT, 
FACILITIES 


Research 
Design 
Development 
Testing 
Qualifying 


With 38 years acceptance Sargent builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 
From original idea to finished product - SARGENT. 


Manufacturing 
including — 

Machining & Grinding 
Heat Treating, all types 
Plating, all types 
inspection 

Assembly 


“GOOD WILL” is the disposition of 
the pleased customer to return to the 
place where he has been well treated. 


— U.S. Supreme Court 


SARGENT 
BUILDS 


Servo-Systems 
Hydraulic Systems 
integrated Packages 
Hydraulic Actuators 
Hydraulic Vaives 


Hydraulic Pumps 
Hydraulic Motors 
Pneumatic Cylinders 
Pneumatic Valves 

Ball Screw Actuators 
Gear Actuators 

Gear Accessory Boxes 
Electronic Systems 


ence 1920 
ENGINEERING CORPORATION 


MAIN OFFICE & PLANT, 2533 E. FIFTY-SIXTH ST. 


HUNTINGTON PARK, CALIF. 





AVIATION CALENDAR 





— 3-5—1959 Western Joint Computer 
Conference, sponsored by Institute of 
Radio Engineers, American Institute of 
Electrical Engineers and Assn. for Com- 
puting Machinery, Fairmont Hotel, San 
Francisco, Calif 

March 5—Mid-America Missile Briefing, 
Conrad Hilton Hotel, Chicago, Ill. Spon- 
sors: Aviation Committee/Chicago Assn 
of Commerce and Industry; Illinois 
Wing/Air Force Assn. 

March 5-6—F light Propulsion Meeting (clas- 
sified), Institute of the Aeronautical Sci- 
ences, Hotel Carter, Cleveland, Ohio 

March 5-7—Western Space Age Conference 
and Exhibit. For information: Domestic 
rade Dept., Los Angeles Chamber of 
Commerce, 404 South Bixel St., Los 
Angeles 54, Calif 

March 6—Air ‘Transport Command Reunion, 
World War II Officers, Waldorf Astoria, 
New York, N. Y 

March 8-11—Gas Turbine Power Conference 
and Exhibit, Netherlands-Hilton Hotel, 
Cincinnati, Ohio. Sponsor: American So- 
ciety of Mechanical Engineers. 

March 9-12—Aviation Division Conference, 
American Society of Mechanical Engi- 
neers, Statler-Hilton Hotel, Los Angeles. 

March 10-11—Third Annual Shock Tube 
Symposium, Old Point Comfort, Ft. 
Monroe, Va. For details: Armed Forces 
Special Weapons Center, Kirtland AFB, 
Albuquerque, N. M. Attn.: SWRS R. R, 
Birnkoff 

March 12—Symposium on Microwave Tech- 
niques for Computing Systems, Depart- 
ment of Interior Auditorium, Washing- 
ton, D. C. Sponsor: Information Systems 
Branch, Office of Naval Research. 

March 16-17—Conference on the Nuclear 
Optical Model, Florida State University, 
Tallahassee, Fla Sponsors National 
Science Foundation, Office of Naval Re- 

(Continued on page 6) 
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TRANS-SONICS 
LARGEST MANUFACTURER OF TRANSDUCERS FOR TELEMETERING 


introduces 


TYPE 78 
PRESSURE POTENTIOMETERS 


FOR TELEMETERING AND CONTROL APPLICATIONS 


shown % size 


@ COMPACT — LIGHT — ONLY 6 OUNCES 
@ OUTSTANDING ENVIRONMENTAL PERFORMANCE 
@ HERMETICALLY SEALED MECHANISM 


@ STAINLESS STEEL CONSTRUCTION 











Type 78 Pressure Potentiometers feature accurate and re- 
liable performance under severe environmental conditions: 


Sinusoidal Vibration: 1” da, 2 to 22 cps; 25 g, 22 
to 2000 cps 
Random Gaussian Vibration: 0.1 g*/cps, 15 to 
2000 cps 
Sustained Acceleration: 50 g on any axis 
Mechanical Shock: 30 g on any axis 
Operating Temperature: —65 F to +160 F with 
minimum change in output 


Hermetic sealing protects entire mechanism against sand 
and dust, humidity, salt spray, fungus, and the fluid being 
measured. Unit has welded stainless-steel case, is 1%” 
diameter by 1%” long, weighs only 6 ounces. Standard 
ranges are 0-15, 0-25, and 0-50 psia; other ranges available. 


Write to Trans-Sonics, Inc., Dept. 7, Burlington, Mass., 
for further information on Type 78 Pressure Potentiometers. 


TRANS-SONICS 


Precision Tansducons 





HYPOXIA: 


...8pace 
killer! 


Hypoxia is oxygen starvation of the blood and body 
tissues. It is perhaps the most serious of environmental 
stresses affecting the pilot in outer space. 


An insidious menace at low altitudes, hypoxia can kill within 
a minute at ambient pressures above 50,000 feet. 


Countermeasures thus far involve pressure breathing, 
pressure suits and sealed pilot compartments. But also 
needed, for flight safety as well as for record, is a means of 
continuously monitoring pilot respiration status. 


That’s why the first man to cleave the atmosphere in a 
manned capsule will most likely wear a face mask with a 
built-in transducer to measure respiration rate. Data thus 
obtained will be continuously telemetered to earth 

and control action taken if necessary. 


Respiration rate is only one of many physiological 
parameters capable of measurement in space with Gulton 
electronic devices. Others include blood pressure, heart rate, 
E.K.G.—even psychological behavior of the pilot. 


Gulton is able now to provide existing instrumentation or 
develop entirely new systems for processing this vital data. 
Write us for informative Medical Electronics Booklet. 


VIBRO-CERAMICS DIVISION 
Gulton Industries, inc: 


Metuchen, New Jersey 


in Canada: Titania Electric Corp. of Canada, Ltd., Gananoque, Ont. 
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search, Air Force Office of Scientific 
Research/ Nuclear Physics Division. (Pub- 
lication of proceedings is anticipated.) 

March 16-20—1]lth Western Meta Exposi- 
tion and Congress, American Society for 
Metals, Pan Pacific Auditorium and Am- 
bassador Hotel, Los Angeles, Calif. 

March 23-25—Flight Testing Conference, 
American Rocket Society, Daytona Plaza 
Hotel, Daytona Beach, Fla. 

March 23-26—National Convention, Insti- 
tute of Radio Engineers, Coliseum and 
Waldorf-Astoria Hotel, New York, N. Y 

March 25-27—16th Annual Conference, Pa- 
cific Coast Section of the Society of the 
Plastics Industry, Hotel del Coronado, 
San Diego, Calif 

March 30-Apr. 3—Short course in Strain 
Gage Techniques, San Antonio, Tex 
Sponsors: Society for Experimental Stress 
Analysis; Southwest Research Institute 
For information: Dr. M. M. Lemcoe, 
Southwest Research Institute, Box 229¢ 
San Antonio 6, Tex 

March 31-Apr. 3—National Aeronautic Meet- 
ing, Society of Automotive Engineers, 
Hotel Commodore, New York, N. ¥ 

Apr. 2-3—Conference on Electrically Ex 
ploded Wires, sponsored by the Thermal 
Radiation Laboratory of the Geophysics 
Research Directorate of the Air Force, 
Cambridge Research Center, Somerset 
Hotel, Boston, Mass 

Apr. 5-10—1959 Nuclear Congress, Munic 
ipal Auditorium, Cleveland, Ohio. For 
information: Engineers Joint Council, 29 
West 39th St., New York 18, N. Y 

Apr. 8—Aviators’ Post No. 743 Gen. Wil 
liam Mitchell Award Dinner, Waldorf- 
Astoria, New York, N. Y 

Apr. 12-16—International Conference on 
Fracture, Massachusetts Institute of Tech 
nology, Cambridge, Mass. Sponsors: Air 
Force Office of Scientific Research/Solid 
State Sciences Division, Office of Naval 
Research, National Science Foundation, 
National Academy of Sciences/NRC. 
(Contact: Dr. David K. Felback, National 
Academy of Sciences, Washington, D. C.) 

Apr. 12-19—Air Force Assn.’s World Con 
gress of Flight, Las Vegas, Nev. 

Apr. 16-17—17th Annual Meeting, Aeronau- 
tical Training Society, Desert Inn, Las 
Vegas, Nev 

Apr. 21-22—Spring Technical Conference on 
Electronic Data Processing, Cincinnati 
Section of the Institute of Radio Engi 
neers, Engineering Society Bldg., Cincin- 
nati, Ohio. 

Apr. 30-May 1—Controllable Satellites Con- 
ference, American Rocket Society, Massa 
chusetts Institute of Technology, Cam 
bridge, Mass. 

May 4-6—National Aeronautical Electronics 
Conference, Institute of Radio Engineers, 
Biltmore Hotel, Dayton, Ohio 

May 4-7—Fifth Annual Flight Test Instru- 
mentation Symposium, sponsored by the 
Instrument Society of America, Seattle 
Section, Olympic Hotel, Seattle, Wash 

May 6-8—Seventh Regional Conference and 
Trade Show, Institute of Radio Engineers, 
University of New Mexico, Albuquerque 

June 12-21—23rd French International Air 
Show, Le Bourget, Paris, France 
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At B.F. Goodrich 
the space age 
started in 1934 


That was the year B. F.Goodrich devel- 
oped the first rubber stratosphere flying 
suit for attempts at setting altitude 
records. Through the years this suit has 
been constantly improved to meet the 
needs of higher-flying pilots. And when 
the first man sets foot on the moon he 
will probably be wearing a modification 
of today's B.F.Goodrich Full Pressure Suit. 
B. F.Goodrich engineers are working 
in many ways to help man break the 
bonds of earth—and return safely. Missile 
nose cones, improved solid fuels, propel 
lant heaters, missile battery box heaters 
instrument heaters, printed and etched 
circuits, stronger metal and plastic struc 
tural materials, insulating materials, pre 
cision rubber seals and gaskets, blind 
fasteners —these are only a few of the 
items that may help solve your space 
age problems. For specific R & D infor 
mation, write: B.F.Goodrich Aviation 
1934 Stratosphere Suit Products, a division of The B.P.Goodrich 
Company, Dept. AW -29A, Akron, Ohio 


1958 Lightweight Full Pressure Suit 


B.E G 00 d r i C h aviation products 
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This is a glass cockpit panel for the Convair F-106 jet fighter. 


Need glass that’s stronger than some metals? Lighter than aluminum? 
Sensitive (or insensitive) to light, heat or electricity? Corrosion resistant, 
nonabsorbent, or low in contraction or expansion? These are among the 
many glass characteristics L-O-F has provided for aircraft design and safety 
requirements. 

And as one of the world’s major producers of glass, we can supply you 
with ‘“‘grid photo-tested”’ top-quality glass at reasonable prices. 

Aircraft Division, Dept. 7329, Libbey-Owens-Ford Glass Company, 
608 Madison Avenue, Toledo 3, Ohio. 


LIBBEY-OWENS- FORD... @ Great Name in Glaso 


606 MADISON AVENUE, TOLEDO 3, OHIO 








GPL's experience and ingenuity are at work 
assisting the FAA Bureau of Research and 
Development in the creation of a modern 
oa il ‘ data processing central, the heart of 
; ? fats, yy, tomorrow's air traffic contro! system. 
equipment for the Federal Aviation Agency, aarp Apart may ot | 
“ & ° 4 fiight plans hourly, ‘‘remember"’ 1,000 
such plans simultaneously and transmit 
200 plans and 800 updates hourly to 
adjacent centers. Automatic processing 
and unique displays of such data will make 
significant contributions to the efficient 
control of aircraft in en-route, transition 
and terminal areas 


‘= 


The FAA data processing central is just one 
of a number of airborne and ground-based 
programs refiecting GPL's capabilities 

in the data handling field. These programs 
are supported by GPL's proven ability to 
understand the customer's probiem and 
capacity to anticipate future requirements. 
The GPL organization is ‘‘systems oriented," 
offers complete capabilities ranging from 
research, engineering and manufacturing 
to customer service 


Why not put these broad capabilities 
to work on your problem? 


GPL Avionic Division/airborne navigators/ missile guidance} 
radar/airborne computers/data handling systems/ 
communications equipment/infra-red/ closed-circuit TV. 











ENGINEERS — GPL achie ents have op d up some unusual research and 
development opportunities. Send resume to Personne! Director 
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ENGINEERING MANUFACTURING CUSTOMER SERVICE GEWERAL PRECISION LABORATORY INCORPORATED, Pieasastvilie, W. Y 
. > ve 
RESEARCH / FLIGHT TESTING / ENVIRONMENTAL TESTING A Subsidiary of General Precision Equipment Corporation 





KEARFOTT PRECISION RESOLVERS 
FOR EVERY SYSTEM APPLICATION 


seconds of arc in accuracy, from 8 to 25 in size. 

All Kearfott resolvers feature stainless housing, 
shafts and bearings and corrosion-resistant lamina- 
tion materials for maximum environmental resist- 
ance. Optional designs available for operation at 200°C 
and in environment of 2000 cps vibration at 30 g’s. 


Kearfott has available a complete line of precision 
resolvers for every system application. Computing 
resolvers range in functional accuracy from .05% 
to .005%, in bridge accuracy from 3 minutes to 20 
seconds of are and in size from 11 to 25. Non- 
compensated resolvers range from 5 minutes to 20 


Available with integral compensating windings. Can be provided 
with trimming networks to match existing isolation 
amplifiers or Kearfott-designed transistorized amplifiers. 


Computing 
Resolvers 


Size 25 


For applications demanding the 
highest order of accuracy. Close 
attention has been paid to design 
porameters. 


Size 15 


A 2:1 improvement in functional work for standard buffer omplifiers. 
accuracy and bridge error obtained Transformation ratio is 1.000 + 
in this configuration. Unit tabulated .0001, phase shift 0° + 1 minute. 
is the direct equivalent of standard Functional accuracy of .025% and 
Navy BuOrd Mark 4 Mod 3 and bridge error of 1.5 minutes of arc | 
contains necessary trimming net- are standard. 


For applications where size and 
good functional accuracy are of 
poramount importance. Functional 
eccuracy as good os 05% and 
bridge errors of 3 minutes of arc 
ore in production. 
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COMPENSATED RESOLVERS FOR PRECISE COMPUTER APPLICATIONS 
E 11 15 18 
R980-01 T980-51 V980-004 
60 26 26 
400 400 400 
629 + j2510 220 + j1000 
695 + j2750 240 + j1100 
980 -980 


-985 985 950 


8.5° 7.5° 8.5° 
15 15 8 
7 mins. 5 mins. 3 mins. 
Stator Stator Stator 





25 
425506-1 
25 


Siz 
PART NUMBER 
Excitation Volts—(Max.) 
Frequency—(cps) 
Primary impedance 
Secondary Impedance 
Transformation Ratio 
(Primary to Secondary) 
Transformation Ratio 
(Compensator to Rotor) 
Phase Shift (Lead) 
Fundamental Null (MV) 
Bridge Error From €.Z. (Max.) 
Primary 





R980-41 
60 
400 
450 + j2200 
500 + j2300 
980 








400 

1630 /78.5° 

1620 /80° 
980 


+ 
+ 


775 


985 
1° 
15 
20 Seconds 
Stator 


775 
o° + 10’ 
15 
3 mins. 
Stator 


























Basically for application in precise data transmission 
systems. These synchro resolvers permit system. designer 

to achieve system errors of better than 1 minute of arc 
without using 2-speed servos and elaborate electronics. 

By proper impedance matches up to 64 resolver control 
transformers can also operate from one resolver transmitter. 


Non-Compensated 
Reso/vers 





Size 25 
Where highest occuracy is required. 
These units have @ maximum error 
as low as 20 seconds of arc. 


Size 11 
Where size is important. These units 
have a maximum unit error of 2 
minutes of arc. 





NON-COMPENSATED RESOLVERS FOR PRECISE DATA TRANSMISSION 





SIZE 11 


SIZE 25 





Type Resolver 

Part Number 
Excitation Volts (Max.) 
Frequency (cps) 
Primary impedance 
Secondary impedance 
Transformation Ratio 
Max. Error from E.Z. 
Primary 





Transmitter 
R982-004 
26 
400 
170/77° 
42 /80.5° 
454 


3 mins. 








Rotor 


Differential 
R982-011 
11.8 
400 

850 /80° 
1000 /79° 
1.000 
3 mins. 
Stator 


Control 
Transformer 
R982-012 
11.8 
400 
2000 /80° 
8000 /76° 
1.906 
3 mins. 
Stator 








Transmitter 
Z5161-001 
115 


Differential 
25191-001 








Control 
Transformer 
2Z5151-003 
90 


400 
8500 /80° 





Write for complete data. 
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USED ON THE NEW BOEING B-52 JET BOMBER 


New MS Miniature Plug 


WITH SOLDERLESS SNAP-IN CONTACTS 


Cuts Wiring Assembly Time 
as much as 807, 


CANNON KM SERIES 
FIRST TO MEET MIL-C-25955 


vs AUDIO-VIDEO G™ winonars = - SWITCHING 


MADE BY THE WORLD’S LARGEST MANUFACTURER OF PLUGS AND CONNECTORS FOR ALL INDUSTRIES 


THE PROBLEM - To design a miniature 
environmental-resistant connector, suit- 
able for use on present and future aircraft, 
missiles and equipment, in accordance with 
military requirements. Dependability with 
simplicity to facilitate assembly, installation 
and field service were vitally important. 


THE SOLUTION —Crimp-type solderiess 
contacts, with wire insulation support, are 
used in the new KM. They can be easily 
snapped into place, or removed as neces- 
sary. Individual contacts can be serviced 
one at a time, without removing others. A 
specially designed moisture-sealing grom- 
met replaces potting. Closed entry, 
machined socket contacts are probe-proof. 
All materials are of finest obtainable qual- 
ity. Shells and related parts are of aluminum 
alloy, cadmium plated. Contacts are plated 


(USAF) SPECIFICATIONS 


with gold over a heavy silver undercoat. 


These features combine to provide a plug 
of optimum reliability that can be 
assembled and installed with utmost speed 
and be easily serviced in the field. 


The new KM mates with the Cannon KO 
Plug Series, and is available in a wide 
variety of shell sizes, styles and insert lay- 
outs. Hermetically sealed receptacles also 
available. For complete information write 
for Catalog KM-1. 


Come to Cannon for all plug needs 
—27,000 kinds to choose from. If we do 
not have what you want we'll make it for 
you. The largest facilities in the world for 
plug research, development and manufac- 
turing are at your service. Write us today 
about your problem. Refer to Dept. 110 


CANNON ELECTRIC COMPANY + 3208 Humboldt Street, Los Angeles 31, California 
Where Reliability for your Product is Our Constant Goal. 


Factories in Los An 


; Salem, Mass.; Toronto; London; Melbourne; Paris; Tokyo. Representatives 


and distributors in all principal cities. Please see your Telephone Yellow Book or write factory 
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SPS RELIABILITY 


A dynamic standard of predictable performance 


New SPS 1200’ F Featherweight 
Locknuts save you up to 57% 
im locknut weight 





WEIGHTS OF FN-1216 AND COMPARABLE LOCKNUTS 


(all weights expressed as pounds per 1000 pieces) 





SPS Competitive Competitive 
FN-1216 Locknut A Locknut B 





2.4 5.0 2.5 
4.0 8.0 4.1 
6.3 13.0 6.5 
9.4 17.0 = 














New SPS FN-1216 Featherweight Locknuts provide over 
150,000 psi tensile at 1200°F, weigh up to 57% less than any 
comparable nut. Thread pitch diameter is square with the 
bearing face of the nut within .003 in. when measured accord- 





New SPS FN-1216 Featherweight Locknuts are designed 
for high-temperature structural applications on air- 
frames, jet engines and missiles. They provide 200,000 
psi minimum tensile strength at room temperature and 
over 150,000 psi at 1200°F. They are the lightest nuts 
available for their type of service, weighing up to 57% 
less than conventional counterparts. And because of 
their controlled dimensions they can be used with shorter 
bolts and installed closer to vertical bulkheads. This 
miniaturization permits additional weight savings. 


The FN-1216 is the first lightweight locknut of its class 
to be fully documented for reliability by extensive service- 
simulating tests. These show that under conditions of 
cycling through 1200°F for 100 hours in the stressed 
condition with reapplication, the FN-1216 retains its 


ing to MIL-N-25027. 


locking action at least twice as long as any comparable 
nut. They also show a stress rupture life exceeding 23 
hours at 1200°F under 100,000 psi loading. 


FN-1216 locknuts are forged from AMS 5735 material 
and silver plated per AMS 2410. Thread pitch diameter 
is square with the bearing face of the nut within .003 in. 
when measured according to MIL-N-25027. The FN-1216 
is the only standard high-temperature locknut held to 
this tolerance. Locking action is achieved by closing in 
the threaded collar at three points during manufacture. 
Standard sizes range from #10-32 through %-24, 
For new Bulletin 2468, write SPS—manufacturer of 
precision threaded fasteners, including titanium. 
Aircraft/Missiles Division, STANDARD PRESSED STEEL 
Co., Jenkintown 3, Pa. 


Jenkintown - Pennsylvania 


Standard Pressed Steel Co. ¢ The Cleveland Cap Screw Co. ¢ 

Columbia Steel Equipment Co. e National Machine Products Co. 

@ Nutt-Shel Co. © SPS Western © Standco Canada ltd. @ 
Unbrako Socket Screw Co., ltd. 








HARRISON OIL COOLERS CONTROL VITAL 
TEMPERATURES ON McDONNELL F-101B VOODOO-— 
POWERFUL NEW INTERCEPTOR! 


Like magic, the new Voodoo F-101B streaks to its target with an amazing combination 
of speed and long range. Such outstanding performance demands dependable operating 
temperatures every second. That's why rugged and reliable Harrison heat exchangers 
were selected to cool the engine oil on this supersonic all-weather interceptor of the 


Air Defense Command. Built and backed by General Motors, Harrison heat-transfer 


equipment provides dependable temperature control—in every type of industry, every 


line of defense. Harrison, with over 47 years in the heat-exchanger field, is your 
assurance of top quality in product and performance. If you have a cooling 


problem, look to Harrison for the answer. 


a TEMPE 
Sp na 
“ADE TO OROF 


ARRISON 


AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS 


Harrison aircraft oil coolers— 
another quality product of 
General Motors research. 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT NEW YORK 
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DONNER 


lets you lead a Sikorsky 


with one hand! 


Using only a few ounces of force, anybody 

can walk a helicopter fitted with automatic stabilization 
equipment using a Donner designed stabilizing coupler. 
In a more useful vein, the big birds perform vital tasks 
where the ability to hover precisely and maintain stability 
is critical. Currently, Donner equipped Sikorskys are used 
extensively for submarine detection, surveilance, 

rescue, lifting, and a host of other activities. 


Heart of the Donner coupler is a small Donner servo acceler- 
ometer which measures linear acceleration to at least 0.1% of 
full scale. The internal servo system offers excellent resolution 
and linearity. These sturdy reliable instruments are hermetically 
sealed and magnetically shielded. The entire Donner system 
weighs less than 25 pounds. 


Transistorized Model 4310 
0.1% linear accelerometer shown 1/2 size. 


Complete information is contained 
in Data File 410. Send for your copy 
without obligation — use the con- 
venient coupon 


p 0 fl nee SCIENTIFIC | cCoNcoRD, CALIFORNIA 
COMPANY 
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DONNER SCIENTIFIC COMPANY DEPT. 052 
Concord, California 


Please send Data File 410 on your linear 
servo accelerometers. 
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Title 





Company 





Street. 
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- LOCK HOLDS 27,750 LBS. 
¢ WITH GEAR COMPRESSED 
/ 96% OF STROKE 

















OUR 
BUSINESS IS 


CON XORS 





FOR 


THE FULL Sos Ji | 
SPECTRUM OF J | 


PROPULSION SYSTEMS 


Bendix * has long been a leader in supplying controls and fuel systems for all types 
of aircraft engines. Today, Bendix is proving to be a natural for new challenges 
in related missile fields—on ram jets, rockets, nuclear power, and other advanced 
propulsion systems. So, when it comes to controls, remember that Bendix has the 
background—and is anxious to share it in solving your problems. *RUG. U.S. PAT. OFF. 


BENDIX Dyson SOUTH BEND, IND. 








CORPORATION 


PARAMOUNT BUILDING, TIMES SQUARE, NEW YORK 36.N.Y BRrant 9-8700 


PAUL RAIBOURN 
PRESIOENT 


Eighteen months ago Autometric announced that it 
holds "proprietary rights in and manufactures apparatus 
for pre-programmed control of actual universes, particularly 
where wayward or inimical autochthons cause capricious 
responses to control stimuli." 


This statement was an appeal to those scientists who 
recognized its precise technical language to join us. Their 
response was gratifying. 


With their aid, Autometric's capabilities for getting 
answers simply and directly have been developed. These 
have been proven by numerous flights and by geophysical 
measurements which were then compared with the best 
previous work of many men with analogue and digital aids. 


As a result, we now hold large prime contracts for 
geophysical work in partnership with several of America's 
largest corporations. We are being requested to become 
active in other projects of unusual size and significance. 
We face difficult practical problems of expansion. 


In handling these masses of complex data, we have 
problems of rapid computation and of miniaturized storage 
and presentation of undigitalized information and abstractions 
therefrom. 


Basically however, we are working beyond such problems 
since the tough practical decisions demanded by the 
work-a-day world seem invariably to present themselves in 
terms of conflicting and incoherent data. A best decision under 
such conditions is our goal. 


We would like to hear from individuals and organizations 
whose capabilities and experience will be of help to us. Please 
write in confidence to Robert Dressler, Vice President. Your 
inquiry will receive personal attention. We are a family of 
people, not an institution. 





EFFICIENT, COMPATIBLE 
AUXILIARY POWER SYSTEMS... 


designed and built by ic i. E R$ 


Missile progress demands unquestionable reliability, maximum 
efficiency and compatibility of the system with the overall 
vehicle. These rigid standards are being met by Vickers with 
missile industry-tailored R & D, engineering, production and 
service capabilities blended with extensive experience gained 
from a large number of successful accessory applications on 
a majority of the current production missiles. 

















Typical Vickers designed 
APS’s include: 


. Hot Gas Systems 

Close Frequency Systems 
Battery Powered Systems 
Door Mounted Systems 
Blast Tube Configurations 
. Turbine Powered Systems 
. Flywheel Systems 

















1 
2. 
3. 
4. 
5. 
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Using proven components as building blocks, Vickers can 
shorten APS development time and speed delivery . . . all with 
the assurance of dependability. These advantages are passed 
on to you whether your specifications call for one or any com- 
bination of the following: 


e TEMPERATURE TOLERANT SYSTEMS e HIGH SPECIFIC POWER 
e MAXIMUM EFFICIENCY e HIGH OR LOW DRIVE SPEEDS 
e CLOSE FREQUENCY CONTROL e ACCURATE VOLTAGE REGULATION 

















For further information contact the nearest Vickers Sales and 
Service Office or write for Bulletin No. A-5236. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Aero Hydraulics Division — Engineering, Sales and Service Offices: 


ADMINISTRATIVE and ENGINEERING CENTER TORRANCE, CALIFORNIA 
P. O. Box 302 . Detroit 32, Michigan 3201 Lomita Bivd., P.O. Box 2003 « Torrance, Calif. 
Aero Hydraulics Division District Sales and Service Offices: 
Albertson, Long Islond, N.Y., 882 Willis Ave. * Arlington, Texas, P. O. Box 213 + Seattle 4, Washington, 623 8th Ave. South « Washington 5, D.C., 624-7 Wyatt Bldg. 
Additional Service facilities at: Miami Springs, Florida, 641 De Soto Drive 
TELEGRAMS: Vickers WUX Detroit « TELETYPE: "ROY" 1149 © CABLE: Videt 
8239 OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., \id.— Great West Road, Brentford, Middx., England 


Engineers and Builders of Fluid Power Equipment Since 1921 
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NASA Programs Venus, Lunar Probes 
> Space agency plans accelerated effort to advance U.S. technology 
well beyond Soviet achievements. 
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SWITCHING PROBLEMS7... 


in aircraft, missile, electronic, or industrial applications 


ELECTROSNAP ENGINEERING CAN HELP YOU 


SUB-MINIATURE BASIC SWITCHES 


£4-100 
Series 


Actual size: 25/32” x 1/4” x 25/64" 

Single-Pole, Double-Throw 

S$ amps.; 125/250 V., A.C. 

Temp. Range —65° to + 350° F. 

Conforms to Military Specifications 

Operating Characteristics can be tailored to 
meet any requirements 


STANDARD BASIC SWITCHES 


“$" Type 


Actual size: 1-1/4” x 1/2” x 1/2” 

Single-Pole, Double-Throw, 2 circuit 

10 amps.; 125/250 V., A 

Conforms to Military Specifications 

Various standard switch characteristics can 
be developed to mect unlimited applica- 
tion needs, 


MULTI-POLE SWITCHES 


[ D-8 Series 


Actual size: 1-1/4” x 1/2” x 7/8” 
Double-Pole, Double-Throw, 4 circuit 
15 amps.; 125/250 V., A.C. 

10 amps.; 30 V., D.C., Ind. 

Temp. range —100° to +375° F, 
Conforms to Military Specifications 
Simultaneous operation; Triple-Pole 
(K3 Series) also available 





MINIATURE BASIC SWITCHES 


F2 Series 


Actual size: 1-3/32” x 13/32” x $/8” 
Single-Pole, Double-Throw 

10 amps.; 125/250 V., A.C., 60 cycle 
10 amps.; 28 V., D.C., Ind. or resistive 
Temp. range —100° to + 350° F. 
Conforms to Military Specifications 


ACTUATORS 


biz 


Toggles Push-button 


c= ®B 


Roller leafs Rotary Gangs Levers 


Hundreds of ‘‘standard’’ styles. ‘‘Specials’’ 


engineered to your requirements. 


ENVIRONMENT FREE 


Push-button, panel mounted 

Single-Pole, Double-Throw, 
2 circuit 

4 amps.; 28 V., D.C., Res. 

Temp. range —100° to 
+221° F. 

Conforms to Military 
Specifications 

Mounting adjustable within 
7/8”, wire locking 

Sealed against all environment 
conditions 

High vibration and shock 
resistance \ 


H11-2 
Sealed Basic Subminiature mounts anywhere 


for exposed control or indicating applica- 
tions. 





HERMETICALLY SEALED 
LIMIT SWITCHES 


HI8 


Rotaries and subminiatures with 500 
various actuators 

Double-Pole, Double-Throw, 4 circuit 

10 amps.; 125/250 V., A.C. 

15 amps.; 28 V., D.C. 

Temp. range —6s° to +400° F. 

Sealed against all environment conditions 

Conforms to Military Specifications 


LIGHTED PANEL SWITCHES 


C-6 Series — combines 2-piece, color coded 
push-button, pilot-light and switching unit 
im one space-saving component, panel 
mounted. Use singly or ‘‘stacked’’. Momen- 
tary and alternate action. 

C-8 Series—combines 3-color monitoring and 
switching in ome compact, modular unit, 
panel mounted. Ten second lamp module re- 
placement from panel front. Variety of colors 
available. 


DIE CAST ENCLOSED SWITCHES 


ES4 Series 


Single-Pole, Double-Throw, 2 circuit 

10 amp.; 125/250 V., A.C. 

Temp. range —67° to + 160° F. 

Housing resists entrance of oil, dust, 
moisture 

One-Way Impulse action type also available 





NEED A SPECIAL SWITCH? 


Often standard switches can be 
modified to do the job. If a special 
switch is required, Electrosnap en- 
gineering can create new switches 
in any quantity to your specifica- 
tions. Send us your problem .. . 
our answer can save you time and 
money. 
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Write or Call for Specific Details on Any Type Switch 


oY ELECTROSNAP CORPORATION 


4232 Lake Street, Chicago 24, Illinois 


Telephone: VAn Buren 6-3100 
TWX No. CG-1400. 





EDITORIAL 





Will We Close the Missile Gap? 


The recent congressional hearings on the current 
United States defense posture and the program planned 
for its future development in an era of revolutionary tech- 
nical change in weapons development have thrown a 
glaring spotlight on three facts vital to the future sur- 
vival of this nation. They are: 

1. The Soviet Union will have a numerical superiority 
of three to one in intercontinental ballistic missiles for 
at least the next three years. This is the most conserva- 
tive estimate of our national intelligence agency and has 
been reduced from earlier estimates without much ex- 
planation of why such reductions were rather hastily 
made. Other sources with access to the same intelligence 
data dispensed in secret briefings, such as Sen. Stuart 
Symington, unequivocally state the admitted Soviet 
superiority is actually four to one. Based on our own 
sources, we are inclined to regard even Sen. Symington’s 
estimate as being unduly conservative. 

2. The United States has no present plans for attempt- 
ing to close this ICBM gap before 1962 at the earliest. 
This was made abundantly clear by Defense Secretary 
McElroy in his testimony on Capitol Hill. Mr. McElroy 
also made it clear that plans for closing the gap by 1963 
were based largely on the hoped for operational use of 
new missiles that are still in the early research and devel- 
opment stage and which, in fact, may not meet what 
many observers consider to be unrealistic operational 
timetables. 

3. During this period between now and 1963, the 
United States strategic deterrent will depend upon a 
mixed bag of weapons consisting primarily of Strategic 
Air Command’s manned B-47 and B-52 bombers. New 
weapons scheduled to phase into some operational 
capability to augment SAC’s bombers beginning in 1960 
include the USAF Atlas ICBM and the Navy's sub- 
marine-launched Polaris IRBM, with the USAF Titan 
and Minuteman ICBMs scheduled to appear later. This 
position again was made clear in Mr. McElroy’s testi 
mony before Congress, although some of his earlier 
optimistic statements on operational capability dates of 
new weapons were admitted to be erroneous and were 
corrected to later dates for the official record. 


Spearhead Changes 


Now, it is a hard technical fact that must be faced 
that the sharp spearhead of our strategic deterrent based 
on the doctrine of instantaneous, massive retaliation has 
passed from the 600 mph. manned bomber to the 18,000 
mph. ICBM. And, although other elements will still 
play a supporting role, it is the quantity, operational 
deployment and reliability of this megaton-tipped ICBM 
spearhead that is the most significant factor in the 
immediate future balance of military power. 

With the present planned and publicly announced 
Defense Department policy, we are deliberately allowing 
the Soviet Union to take a significant and commanding 
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superiority in the most significant weapon for the next 
three to five years. Our announced ICBM program 
for the next three years will see nine squadrons of Atlas 
and 11 squadrons of Titan ICBMs emplaced and opera 
tional by 1963—a total of only 200 missiles. From the 
officially confirmed intelligence estimates, this justifies the 
conclusion that the Soviets will have an operational 
ICBM capability expanding from the present to at least 
600 ICBMs by the end of 1962. It did not take Nikita 
Khrushchev’s public announcements that the Soviets are 
in “series production” on their ICBM to relay this fact 
to U.S. sources. And the great ICBM production com 
plex in the Dniepropetrovsk area hardly lends itself to 
concealment even in a police state such as the USSR. 


Atlas Capacity 


In the face of these officially admitted and well-docu- 
mented facts, it is dificult to comprehend why the only 
ICBM production line now operating in this country is 
operating at hardly more than 40% of its current tooling 
and plant capacity. We have listened to all of the 
arguments against increasing Atlas production to its 
current capability to make the only attempt now feasible 
to cut the Soviet missile superiority to a less dangerous 
margin in the next three to five years. None of them 
really hold water in the face of facts. 

The Atlas is the only ICBM that has demonstrated 
reasonable systems reliability and mission performance 
over intercontinental ranges. Its initial operational ver 
sion, the Atlas D, has a range of more than 7,500 naut. 
mi. capable of reaching any target in the Soviet Union 
from any spot in the United States. It has a develop 
ment growth stretch in its propulsion system to accom 
modate even larger warheads for the future. It is already 
programed for inertial guidance and its internally pres 
surized structure can be deployed in concrete silos or an) 
other type of hardened base utilizing maximum dispersal 
potential 

Ihe total cost of an immediate maximum acceleration 
of the Atlas production program, plus the accelerated base 
construction and crew training operations required, is less 
than the $3.5 billion we taxpayers have already spent to 
store surplus corn in the past few years. Its immediate 
effect on the Fiscal 1960 budget would probably not ex 
ceed $500 million. 

It is high time that Congress, the Defense Department 
and the White House faced up to the grim facts they 
have publicly spread on the record. {They must immedi 
ately tackle a concrete plan to narrow the ICBM gap with 
the Soviet Union in the quickest and only feasible 
method left within the critical time period we face. The 
alternative is to allow the Soviets to build an ICBM force 
capable of smashing both our own small ICBM capa 
bility and the grounded bombers of SAC in one swift 


30-min. blow. 
—Robert Hotz 
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HIGH-SPEED GEAR PUMPS 
FOR THE NEXT GENERATION 


OF AIRCRAFT-MISSILES- SPACECRAFT 


High performance hydraulic 
pumps by Eastern are uniquely 
suited to the exacting operating 
requirements demanded in the 
craft of tomorrow. 


Check these Eastern gear pump 
features — do they suggest a 
solution to your present design 
problem? 


Small size: Eastern gear pumps are the smallest, lightest made. Airborne servo 
system pump shown delivers 1.5 gom @ 1500 psig — measures only 1%” X 1%” 
X 2%”, weighs 9 oz. 

Wide performance range: pumps available have theoretical displacements 
from .0016 to .0419 cu. in. per revolution — flow from .025 to 2.0 gpm, pressures 
from 0 to 2000 psig, at speeds to 24,000 rpm. Weights with motor range from 
1.5 to 8.5 Ibs. 

Unaffected by extreme environments: rugged, reliable Eastern units take 
loads to 50g in stride — shrug off temperature differentials to meet MIL specs. 
Flexibility, economy: mass-produced components can be teamed into the pre- 
cise configuration you need. Creatively-engineered custom pumps also available. 


Contact Eastern for creative contributions to help you solve 
your hydraulic pump or power problems. Write for Bulletin 360 
— your complete new guide to Eastern aviation products. 


EASTERN INDUSTRIES, INC. 
on é 100 SKIFF STREET e ‘HAMDEN, CONN. 

West Coast Branch Office: 1608 Centinela Ave., Inglewood 3, Calif. 
HYDRAULIC POWER * ELECTRONIC COOLING * REFRIGERATION-TYPE COOLING « 
PRESSURIZATION-DEHYDRATION * SERVO-VALVE HYDRAULIC SYSTEMS « 











WHO'S WHERE 


In the Front Office 


George F. Hannaum, director, Industry 
Planning Service, Aircraft Industries Assn., 
Washington, D. C., named assistant general 
manager of the association. 

Robert P. (Pat) Boyle, senior associate 
general counsel, Federal Aviation Agency, 
Washington, D. C. Also: Brig. Gen. Marcus 
F. Cooper, assistant administrator, FAA 
Office of Plans and Requirements. 

Leon Robbin, president, and Hans G. 
Boehm, vice president, P. R. Mallory In- 
ternational Inc., newly formed subsidiary 
of P. R. Mallory & Co. Inc., Indianapolis, 
Ind. 

Ward D. Davis, president, and Herbert 
Chernin, vice president, The Dalto Corp., 
International Airport, N. Y. 

Howard Irvin and Joseph Showalter, vice 
presidents, Marbon Chemical Division, Borg- 
Warner Corp., Washington, West Va. 

Raymond Stuart-Williams, a vice presi- 
dent, Telemeter Magnetics, Inc., Los An- 
geles, Calif. Mr. Stuart-Williams will con- 
tinue to direct the engineering department 

E. H. Lockhart, vice president-engineer- 
ing coordination, Radiatronics, Inc., Van 
Nuys, Calif. 

Moe Berlin, executive vice president, and 
Arnold Lowell, treasurer, Arkwin Industries, 
Inc., Westbury, N. Y 

Albert J. W. Novak, vice president and 
general manager, Hoover Electronics Co., 
a subsidiary of The Hoover Co., Timonium, 
Md 

Tom G. Conway, vice president-manufac- 
turing, Pesco Products Division, Borg 
Warner Corp., Bedford, Ohio 





Honors and Elections 


Honorary Companionship of the Royal 
Aeronautical Society has been conferred on 
Gustavus Green for his work on the 
design and development of the early Green 
engines. Green engines were used for many 
successful early British flights 

Merritt L. Kastens, of Stanford Research 
Institute, has been named to the Science 
Information Council of the National Sci 
ence Foundation, Washington, D. C 


Changes 


Convair Division of General Dynamics 
Corp., Fort Worth, Tex., is expanding cus 
tomer service operations, and the following 
appointments have been announced by J. T. 
Cosby, B-58 program director and manager 
of customer service department: G. S. 
Green, assistant manager-base operations; 
E. D. Mathis, assistant manager-technical 
services; R. S. Reade, chief-service planning. 

Arthur P. Adamson, manager of the newly 
organized Vertical Takeoff and Landing En- 
gine Development Project, Flight Propulsion 
Laboratory Department, Aircraft Gas Tur- 
bine Division, General Electric Co., Cin- 
cinnati, Ohio 

Carlos C. Wood, director of advanced 
engineering planning, Douglas Aircraft Co., 
Inc., Santa Monica, Calif. Charles $. Glas- 
gow succeeds Mr. Wood as chief engineer, 
Long Beach Division 

(Continued on page 131) 
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INDUSTRY OBSERVER 


> Boeing has developed the T60 gas turbine engine designed for helicopter 
and marine use under a Navy Bureau of Aeronautics contract. T60 is rated 
at 425 shaft horsepower and has a specific fuel consumption of .7 Ib. per hour 
per hp. 160 is based on Boeing's earlier Model 502 gas turbine and has a 
company designation of Model 520. 


> Convair Atlas D now in production at the San Diego Atsronautics Division 
is the initial operational configuration of this ICBM and has a range of more 
than 7,500 naut. mi. with full military load. Maximum range required to hit 
any part of the Soviet Union from any point in U.S. with an ICBM is 
6,900 naut. mi. 


>» Pratt & Whitney Aircraft Division of United Aircraft Corp. has an Air 
Force contract to study possible design and operational use of recoverable 
air-breathing boosters for launching orbital vehicles 


> Test vehicle of Navy's Subroc long-range anti-submarine missile being 
developed by Goodyear Aircraft Corp. and designed for use by killer sub- 
marines has been successfully fired through its planned trajectory. Launched 
from beneath the water, the vehicle successfully emerged, traveled a short 
distance through the air and then re-entered the water on its programed 
course. 

P Army will proceed with development of its own world-wide communica- 
tion system, known as UniCom (AW Dec. 15, p. 32), following a Defens¢ 
Department decision not to combine program with Air Force AirCom 
system (see p. 33). Briefing session for prospective Army bidders was sched 
uled for late last week, 


> Afterbody of the Air Force Martin Titan intercontinental missile is being 
heat tested in a specially designed quartz-lamp furnace gold plated for 
reflectivity at Chrysler Corp.’s Simulated Atmosphere Re-entry Testing 
Facility. Facility was established in 1956 to test Redstone tactical re-entry 
bodies. Chrysler is working with Avco Manufacturing Corp., which is nose 
cone subcontractor on the Titan. 


> Three concrete and steel control centers included in the hardened launch 
ing installation for each squadron of Martin-Air Force Titan intercontinental 
ballistic missiles (AW Feb. 16, p. 27) will not be completely buried. A small 
portion of these spherical chambers, which have a radius of 51 ft., will 
protrude above the ground. 


> Modification of vertical test tower at Army Ballistic Missile Agency to 
ready it for tests of the 1.5-million Ib. thrust Project Saturn engine cluster, 
formerly called Juno V, is under way and will include construction of con- 
crete caissons, erection of 470 tons of structural steel, installation of a bridge 
crane, construction of an observation bunker and support facilities. Con- 
tract for $364,377.50 went to Dunn Construction Co., Inc., Birmingham, 
Ala., one of four companies asked to bid. 


> Pratt & Whitney Aircraft also is studving the feasibility of using J57 and 
J75 turbojet engines for auxiliary power sources during peak load periods bi 
natural gas lines, electrical, powerplants and similar systems 


> Construction of satellite launching pads and gantries is about to begin at 
Navy's Pt. Arguello, Calif. facility, a part of the Pacific Missile Range com- 
plex. They will begin to be handed over to users in July. 


> Possibility of using ultrasonics to protect an area or aircraft carrier from 
nuclear fallout is being investigated by Gulton Industries scientists 


> Filtron Co., Inc., Culver City, Calif., is negotiating a contract in excess 
of $2 million for an electromagnetic interference study and reduction pro- 
gram for the Air Force-Convair Atlas missile system. This involves responsi- 
bility for radio interference compatibility, susceptibility and frequency envir- 
onment test studies including airborne, manufacturing, ground systems and 
all test sites. 











Tactical and maintenance training techniques are now enhanced by combining 
dynamic problems and tactical situations using a complex Simulator Test Set 
developed and in production at Stavid. Operational submarine-based missile crews 
are now being trained in system check-out procedures and guidance techniques 
under true operating conditions.... but without firing a missile! 


In the event that these men may one day have to play for keeps, they must 
be trained and kept ready. Stavid is helping to do this—in the most efficient, 
economical way possible—by electronic simulators! 


Submarine simulator and mobile 
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Canadian Bomarc 


Watch for an announcement shortly that Canadair 
Ltd. of Montreal will build Bomarc missile wings and 
control surfaces under subcontract to Boeing Airplane 
Co. Meanwhile, more than 100 Canadian firms have 
been invited to participate in competitive bidding for 
other Bomarc subcontracts in an effort to broaden oo 
dian economic participation in the joint USAF-RCAF 
Bomare air defense program. Total of 180 Canadair 
engineers already are working on loan in Seattle on 
Boeing’s missile program. Canadian subcontractors on 
Bomarc will participate in complete production program, 
not just on those missiles earmarked for the RCAF. 
Canadians will purchase and deploy the B model Bo- 
marc, which has an effective intercept range of about 
400 mi., on semi-hardened bases. 


‘Proficiency’ Flying Hours 


Also look for flight pay for “proficiency” flying hours 
for rated officers assigned to desk jobs in both USAF 
and Naval aviation to appear again as a target for defense 
economy advocates in both Congress and the executive 
branch of the government. White House already has 
ordered the Pentagon to make a study aimed at reducing 
the costs of this activity to meet congressional criticism. 
With advent of missiles into operational commands, 
“proficiency” flight pay for personnel in non-flying assign- 
ments will become increasingly difficuit to defend. Legis- 
lators also question just how much useful “proficiency” 
is maintained by officers logging four hours a month in 
such obsolete equipment as the C-47 and B-25. 


York’s Authority Defined 


Responsibilities and authority of Dr. Herbert F. York, 
director of Defense Research and Engineering—after be- 
ing questioned earlier by Congress (AW Feb. 16, p. 29)— 
were defined in a directive issued last week by Defense 
Secretary Neil H. McElroy. Basic concept of the office 
as outlined by McElroy: 

e Director will rank immediately after the service secre- 
taries and will be principal adviser and staff assistant to 
the Defense Secretary in scientific and technical matters; 
basic and applied research; research, development, test 
and evaluation of weapons, weapon systems and defense 
materiel, and design and engineering for suitability, pro- 
ducibility, reliability, maintainability and materials con- 
servation. 

¢ He will supervise all research and engineering activities 
in Defense Department, including those of the Advanced 
Research Projects Agency and office of Director of 
Guided Missiles. 

e Direct research and engineering activities that require 
centralized management. 


Air Defense Research 


In a related move, Dr. Hector R. Skifter has been 
named Assistant Director of Defense Research and Engi- 
neering (Air Defense) with particular responsibility for 
technical evaluation and integration of defensive weapon 
systems, planning and supervision of development of 
improved systems and related control environment, in- 
cluding anti-aircraft and anti-missile missiles and inter- 
ceptor aircraft. Appointment is first step in move to 
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shift all air defense research and development out of 
Air Force, Navy and Army and place them directly under 
Dr. York as predicted by Aviation Weex (Feb. 16, 
p- 25). Dr. Skifter is on leave of absence as president of 
Airborne Instruments Laboratory, Mineola, N. Y. 


Anderson to AMC 


Lt. Gen. Samuel E. Anderson will receive a fourth 
star and take command of USAF’s Air Materiel Com- 
mand at Wright-Patterson AFB, Ohio, on Mar. 1. Gen. 
Anderson has been chief of Air Research and Develop- 
ment Command for the past two years. He replaces 
Gen. Edwin W. Rawlings, commander of AMC for the 
past cight years, who is retiring. No replacement for 
Gen. Anderson has been named. 


Renegotiation Claim 


Justice Department plans to file a motion in the U.S 
Tax Court at Seattle increasing the government's claim 
of excessive profits against Bocing Airplane Co. from 
$10 million to $20 million by a Mar. 2 deadline. Boeing 
said “such a motion has been a routine government move 
in a great majority of renegotiation actions.” The com- 
pany already has appealed the $10 million claim deter- 
mined by the Renegotiations Board (AW Nov. 17, p. 31). 
The case has been recessed to June 15. 


In Congress 


Meanwhile developments in Congress include 

@ Missile funds. Democratic congressional leaders are 
discussing a $500 million to $700 million increase in the 
Administration's $40.8 billion Fiscal 1960 defense budget 
to accelerate Atlas and Titan ICBM production. This, 
they say, would significantly “narrow” the gap of Rus- 
sian intercontinental ballistic missile superiority—assum- 
ing the Soviet Union uses its full existing production 
capacity—during the three-year 1961-63 period. Rep 
George Mahon (D.-Tex.), chairman of the House Appro- 
priations Subcommittee on the Armed Services which 
will make the first congressional decision on the coming- 
year defense budget, favors an increase of approximately 
this order. House Armed Services Committee has re- 
quested Defense Secretary Neil McElroy to submit an 
estimate of the cost of “closing” the gap and matching 
the Russians ICBM for ICBM. 
@ Missile management. House Military Operations Sub- 
committee headed by Rep. Chet Holifield (D.-Calif.) 
has an investigation of the Institute of Defense Analysis 
under way. IDA is the non-profit organization formed 
by Massachusetts Institute of Technology to give tech- 
nical direction to Defense Department's missile and other 
advanced weapons programs and furnish scientific staffs. 
Public hearings are scheduled Mar. 5 and 6. The sub- 
committee will hold hearings on Army and Navy manage- 
ment of their missile programs Mar. 2, 3 and 4 
e Airport Aid. Legislation authorizing funds for an ex- 
panded airport construction program is likely to have 
difficulty clearing Rules Committee, headed by economy- 
minded Rep. Howard Smith (D.-Va.). The measure 
passed by the Senate provided $465 million over a four 
year period. House Commerce Committee is scheduled 
to take final action Feb. 24. 

—Washington staff 





AVIATION WEEK, February 23, 1959 








Space Technology 





NASA Programs Venus, Lunar Probes 


Space agency plans accelerated effort to advance 
U. S. technology well beyond Soviet achievements. 


Washington—Series of exacting excursions into space indicating an acceler- 
ated program to advance U. S. technology well beyond Soviet achievements 
is scheduled to begin this spring under the sponsorship of the National 


Aeronautics and Space Administration. 


© High-altitude earth satellite traversing 
an elliptical orbit with a peak height 
of approximately 30,000 mi. Vehicle is 
scheduled to be launched April 15. 

¢ Interplanetary probe, which will be 
aimed to achieve the vicinity of Venus. 
Scheduled date of launching is June 3. 
© Venus satellite orbiting that planct is 
an elliptical path. Launching is planned 
for June 4, one day after the attempt to 
probe the region of the planet. 

e Lunar ate, which may involve or- 
biting, scheduled for August. 


Firings From Canaveral 


All of the space vehicles are to be 
fired from the Air Force Missile Test 
Center, Cape Canaveral, Fla. 

Under NASA's cognizance, these 
projects will be implemented in a large 
measure by Space Technology Labora- 
tories working through Air Force’s Bal- 
listic Missile Division. With a sizable 
technical force assigned to the projects, 
STL is designing and building the pay- 
load package with its special instrumen- 
tation and equipment. University of 
Minnesota and the University of Chi- 
cago are collaborating with STL in cer- 
tain phases of the payload instrumenta- 
tion. 

STL is performing calculations for 
trajectories and establishing operational 
techniques and will operate the track- 
ing network in conjunction with Air 
Force personnel. In a sense, its role 
in these projects will be an extension 
of its job with the Pioneer lunar probe 
projects. 


Able Ill 


High altitude earth satellite will be 
known as Able III. It will be a prov 
ing vehicle for follow-up shots to Venus 
and be fitted with extensive instrumen- 
tation similar to that contained in Air 
Force’s Pioneer lunar probe but will 
stress measurement of radiation levels 
and earth’s magnetic field over the long 
swath of its orbit. 

Highlights of the project are: 

e Low point of orbit will be 500 mi. 
above earth, sweeping out to a maxt- 
mum altitude of about 30,000 mi. 

e Vehicle configuration will be similar 
to Pioneer—Douglas Thor booster, Aero- 
jet-General modified liquid-propellant 
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Projects will include: 


second stage Vanguard engine and Alle- 
gany Ballistic Laboratory solid-propel- 
lant third stage rocket. 

@ Payload will be similar to the biconi- 
cal configuration of Pioneer, but it will 
have a hexagonal center section instead 
of circular band. 

© Weight of payload will be about 325 
Ib. Reason for large increase over the 
83-lb. payload stage of the Pionecr I 
is that the earth satellite will not have 
to achieve escape velocity, hence the 
speed potential can be translated into 
pavload. 

e Spin rate of the payload for stabiliza- 
tion will be approximately two revolu- 
tions per second. 

¢ Vernier rockets on payload will be 
used to adjust payload orbiting speed. 
e An injection rocket also will be car- 
ried on payload. It will be fired when 
orbiting payload has rounded its 30,000- 
mi. apogee and is traveling toward 
perigee. Purpose apparently will be to 
increase perigee to vary the configura 
tion of the elliptical orbit, but this 
probably will not be attempted until 
initial orbit has been established for a 
number of passes. 

e Infrared scanner will be installed in 





NASA Space Group 

Washington—Top personnel for the 
Space Task Group which will manage 
Project Mercury man-in-space project 
have been named by the National Aero- 
nautics and Space Administration. 

Robert R. Gilruth has been named 
director of the Space Task Group which 
will be located at the NASA’s Langley 
Research Center. Gilruth formerly 
served as assistant director of the center. 
Assistant director is Charles J. Donlan; 
special assistant to the director is Paul 
E.. Purser. 

The Task Group is divided into three 
divisions: Operations, headed by Charles 
W. Mathews; Flight Systems directed by 
Maxime A. Faget, and Engineering and 
Contract Administration headed _ by 
Charles H. Zimmerman. 

All of these men held high posts at 
the NASA’s Langley Aeronautical Labo- 








ratory. 





payload for actual viewing from orbit. 
¢ Four solar panels will be retained re- 
tracted in the payload and be popped 
out by signal when payload is in orbit. 
These panels, an _ electrical power 
source, will be arranged in cruciform 
pattern and will be oriented by position 
of payload to minimize shadowing of 
one panel by another to ensure absorp- 
tion of a maximum amount of solar 
energy with a minimum number of 
panels, thus minimizing weight and 
complexity. 


Able IV Thor 


First of the Venus shots will be desig- 
nated Able IV Thor because it will use 
the same rocket components as the Able 
III earth satellite—Thor booster, modi- 
fied Vanguard second stage and Alle- 
gany Ballistic Laboratory's solid-propel 
lant unit for the third stage. 

Highlights of Able IV Thor Venus 
probe include: 

@ Vehicle will be first of a new series of 
probes planned for interplanetary ex 
ploration. 

© Payload will be approximately 78 Ib 
e No terminal rocket will be attached 
to payload, since no attempt will be 
made to orbit the payload around 
Venus. 

e Advanced guidance system developed 
by Burroughs Corp. will be used during 
launch phase and for about 18 min 
thereafter. 

© Time required to reach vicinity of 
Venus will be approximately 150 days 
when the planet will be about 56 mil 
lion miles from earth. 

@ Vernier rockets on Able HII Thor 
may be programed to fire for speed ad- 
justment about 60 davs after launch. 

e Same tracking network will be used 
for Venus probe as was used for lunar 
probe, but from the 60th to 150th day 
only the Manchester, England, station 
with its huge dish will be used to track 
the probe. 

e Vehicle will be erected on the launch 
pad at Cape Canaveral during the carly 
part of May for pavload installation, 
hookups, adjustments and general prepa- 
rational checkouts necessary before mis- 
sile is launched. 

© Variety of instrumentation necessarily 
will be limited because of the decreased 
payload but should be similar to that 
used for Pioneer lunar probe, which 
weighed about 75 Ib. after vernier 
rocket separation. 

© Pop-out solar panels also will be car 
ried. 

If probe is successful, it will return 
information of extreme interest to space 
planners and researchers. Planet’s sur- 
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face is not visible because of the dense 
cloud layer which surrounds it. It re- 
ceives about twice the solar radiation 
as does the earth. Carbon dioxide has 
been identified in its atmosphere. Sur- 
face gravity of the planet relative to the 
eatth is 0.86, and maximum surface 
temperature is estimated to be 120F. 
Mean distance of Venus from the sun 
is about 67 million miles and inclination 
of orbit of Venus to ecliptic (plane of 
re earth’s orbit) is approximately 3.4 
eg. 


Able IV Atlas 


Second shot to Venus, intended to 
orbit the planet, will be boosted into 
space by Convair Atlas intercontinental 
ballistic missile and, for this reason, will 
bear designation Able IV Atlas. Fea- 
tures are: 
© Over-all configuration, except for sub- 
stitution of Atlas for Thor booster, will 
be similar to Able IV Thor. 
© Payload will be about 325 Ib. 
© Retrorocket will be fitted to payload 


and will function much the same as the 
retrorocket used with the Pioneer lunar 
probe for added push to put the payload 
into orbit meando planet. 

© Detailed instrumentation is likely to 
be same as that carried in Able III earth 
satellite since payloads of the two vehi- 
cles will be about the same. 

© Pop-out cruciform-pattern solar pan- 
els also will be used on payload package. 
© Trajectory, guidance and operational 
conditions associated with Able IV 
Atlas will be similar to Able [V Thor. 
© Vehicle also will be erected on pad 
at Cape Canaveral in May. 

Sometime in August another attempt 
is tentatively projected to launch a 
lunar probe, duplicating, in effect, the 
Air Force Pioneer probe’s makeup and 
trajectory. 

Experience gathered with the earth 
satellite projected for launch in April, 
and the follow-up shots to Venus on 
June 3 and 4, undoubtedly will be a 
valuable technical input for this moon 
orbiting attempt in August. 


GE Official Urges Nuclear Plane 


Acceleration, Cites Soviet Effort 


Washington—F orty-two page critique 
urging acceleration of the U. S. nu- 
clear aircraft program and sent to Pres- 


ident Eisenhower by a key project 
official who believes the White House 
staff has not kept the President prop- 
erly informed was made public in Con- 
gress last week. 

Rep. Melvin Price (D.-Ill.) said he 
was releasing the document because 
“the comments of this man are so im- 
portant to a better understanding by 
Congress and the public of the issues 
involved issues which are vital 
to the national security.” Price is chair- 
man of the Joint Atomic Energy Com- 
mittee’s research and development sub- 
committee. 

John W. Darley, Jr., author of the 
critique and manager of the operational 
analysis section of General Electric 
Co.’s Aircraft Nuclear Propulsion De- 
partment, sent the document to Price 
after waiting for a month without re- 
ceiving even an acknowledgement from 
the White House. He said he wrote 
it as “a conscientious voting citizen 
who is sorely troubled” and not as 
an official of General Electric. 

Darley’s critique included a history 
of the project, strategic and technical 
arguments for a nuclear plane and 
those most frequently used against it, 
relative U.S. and Soviet progress and 
criticisms of the government's admin- 
istration and funding of the program. 

Darley’s critique was prompted by 
three answers the President gave at a 
press conference last Dec 10 concerning 
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Aviation Weex’s exclusive report on 
Dec. 1 (p. 26) that the Soviet Union 
had begun initial test flights of a 
nuclear-powered bomber. 

Quoting these answers in a covering 
letter to the President, Darley said he 
believes the President has “been on 
the receiving end of some sloppy staff 
work, which may be setting some sort 
of historical records in this direction.” 

Taking issue with the President in 
his critique, Darley said: 

“The third comment which you are 
reported to have made went to the 
effect that ‘there is absolutely no in- 
telligence to back up a report that 
Russia is flight testing an atomic-pow- 
ered airplane. The question which 
prompted your reply was undoubtedly 
triggered by the article in the Dec. | 
issue of AviaTION WEEK which re- 
ported on the estimated status of the 
Soviet ANP program. 

“I would like to say, however, that 
the staff man who provided your text, 
was a hair-splitter of the first order: 

e “Intelligence is available. In the first 
place, I am positive that there is in- 
telligence on the relative state of the 
Soviet ANP program . Maj. Gen. 
D. J. Keirn, in charge of the U. S. 
program, made a public statement to 
this effect a few weeks ago—adding 
that it would not surprise him if the 
Soviets flew on nuclear power within 
a year. 

e “Characteristics of Soviet aircraft are 
significant. To a second point, | un- 
derstand that there is significant evi- 


dence that a Soviet aircraft of the size 
and configuration described in the 
AviaTIon WEEK article has been 
sighted. Using the article’s over-all di- 
mensions—and unless the Soviets have 
suddenly retrogressed in their ability 
to competently design chemically-pow- 
ered aircraft—there is little doubt but 
that this particular airframe is intended 
for use with nuclear powerplants. As 
a purely chemical airplane even with 
advanced chemical turbojets—it is not 
a very good aircraft or weapon system. 

“As a side note this is the first very 
large Soviet aircraft with pylon-mounted 
powerplants—it being the usual Russian 
design approach in such cases to bury 
their powerplants within the wing 
structure. This difference is particu 
larly significant, however, because this 
is the direction you would take for 
easier later replacement of chemical 
with nuclear machinery and subsequent 
easier maintainability of the nuclear 
powerplants . . . 

“I agree with your advisors, however, 
that the Aviation Weex article pre 
sented no concrete evidence that this 
Soviet aircraft currently has nuclear 
powerplants installed. ‘To the contrary, 
it is dificult to believe that any nu- 
clear engine is currently installed within 
the comparatively small engine nacelles 
indicated on their drawings. 

“Whether or not this aircraft has 
actually flown on nuclear power—as 
questioned by your advisors and pro- 
vided in their text for your use—is not 
really the point. 

“It does not take any classified infor- 
mation to realize that if the U. S 
started today on its prototype-aircraft 
program for ANP purposes, it would be 
approximately three years before any 
substantial chemically-powered flight 
test program on the aircraft would take 
place. As far as the relative airframe 
programs are concerned, therefore, we 
now have a pretty good fix on relative 
progress. 

“Sightings of this Soviet aircraft, of 
course, do not necessarily testify as to 
the state of progress in the Soviet nu- 
clear powerplant program. Some criti 
cism of the news article takes this di 
rection—with the additional inference 
that the Soviet nuclear powerplant pro- 
gram is probably only to follow with an 
installed powerplant at a much later 
date. 

“Even if this opinion is partially 
true, as it would be for any such pro 
gram where the approach must be to 
take logical sequenced steps, it is a de 
fensive comment and underestimates 
Russian technological competence in 
those areas where they really apply their 
effort. Certainly it does so if you be 
lieve, as I do, their Jat. 1 announcement 
(that they are going to fly a nuclear 
powered ‘civil’ aircraft during the next 
year) 
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PROJECT PILOTS, practicing landing pattern for X-15 research aircraft, use a North American F-100 in dirty configuration. Lowering land- 
ing gear, speed brake and deploying a small drag chute provides a sink rate estimated for the X-15. 


Ground Bases Prepare for X-15’s Flight 


By William S. Reed 


Los Angeles--High Range, area des 
ignated for the forthcoming North 
American Aviation X-15 out-of-atmos- 


phere flights, will extend from Wen 


AFB, Utah, to Edwards AFB, 
Calif. Range, which is 485 mi. long, 
50 mi. wide, and away from airways 
ind known traffic, was selected because 
of the many dry lakes along its route, 
usable as emergency landing sites 

High Range will be monitored by 


dover 


three instrumented stations located at 
Ely, Nev., Beatty, Nev., and Edwards 
AFB, Calif., with interstation radio at 
Wendover AFB. 

All three stations contain radio, tele- 
phone and telemetry communications 
in addition to radar, “main bang” of 
which will pick up an aircraft 400 mi. 
distant. 

Electronics Engineering Co. of Cali- 
fornia is prime contractor for the range, 
calibration of which was completed 
in December. Manning of High Range 





X-15 REAR view shows wedge shaped vertical stabilizer, horizontal stiffening on flat-plate 
area at rear of rudder. Research aircraft is mated to Boeing B-52 jet bomber in preparation 
for first flight from Edwards AFB, Calif. (AW Feb. 16, p. 67). 
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during calibrations, as well as forthcom 
ing flights of the X-15, will be a joint 
effort of USAF, North American Avia- 
tion, National Aeronautics and Space 
Administration and Army Signal Corps. 
Instrumentation planned for the X-15 
necessitated the extensive range require- 
ments. Approximately 1,000 different 
channels of information will be recorded 
on each flight, some retained aboard 
the X-15; the most critical being tele- 
metered to the ground. Data from these 
1,000 channels will be recorded at inter- 
vals of 1 to 15 times per second 
Instrumentation which the X-15 will 
carry aloft includes: 
@ Pickups, both inside the airframe and 
on the skin, to record temperatures at 
656 different locations. ‘lemperatures 
during the critical re-entry phase of 
the flight and at peak altitude will be of 
extreme interest. 
e Strain pickups which will measure 
aerodynamic loads at 104 points 
e@ Pressure pickups at 140 different 
places on the airframe. 
@ Position of 15 different cockpit con 
trols will be continuously recorded. 
e Engine and fuel bay pressures and 
temperatures. This data will be among 
that telemetered to the ground for 
observer monitoring. Should malfunc 
tions occur, the pilot can be informed 
should he fail to detect the discrepancy 
on his own instruments. 
© Physiological information also trans 
mitted by telemetry to flight surgeons 
for constant checking of the pilot's 
reaction during all phases of flight 
Pickups worn by pilots of the X-15 
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HIGH SPEED and high altitude X-15 missions are shown in this drawing; area denoted at “A” indicates high temperature portion of X-15 
flight path on re-entry into earth’s atmosphere. Triple-based communications net is portrayed at bottom. 


will provide an electrocardiograph of 
heart action as well as various body 
temperatures. 

Data taken at any of the three stations 
will be recorded locally, and also trans- 
mitted simultaneously to the other two 
stations. Local plots will be kept at 
each station and a master plot recorded 
at Edwards 


Test Flights 


North American Aviation has been 
allowed 20 flights to demonstrate con- 
trollability and airworthiness to USAF 
and NASA. First flight will be to test 
the mated X-15/B-52 combination and 
for crew familiarization. Particular em- 
phasis will be placed on checking out 
the closed circuit TV system aboard the 
mother ship which monitors the X-15 
while it is suspended from the B-52’s 
right inboard pylon. 

Second and third flights will be con- 
fined to the Edwards area, since these 
will not be powered flights. Second 
flight will be a “dry” drop during which 
low-speed stability and aerodynamic 
control will be tested. Third drop will 
be a “heavy” drop. Complete fueling 
operation will be checked out prior to 
heavy drop since continuous topping 
off of the X-15 fuel tank is necessary. 
Handling characteristics with full load 
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will be investigated; fuel will be jet- 
tisoned and a routine power-off land- 
ing will be made. 

If no trouble occurs during the first 
three flights, the fourth flight will see 
the first engine “‘light-up.” North 
American then has 16 more flights to 
demonstrate contractual fulfillment. Of 
particular interest during the latter 
flights will be proving the unusual up- 
per-atmosphere control system, consist- 
ing of 100-lb.-thrust jet vanes in the 
nose arranged cruciform fashion for 
pitch and yaw control, and 40 Ib.-thrust 
units in each wing for roll control. Jet- 
vane control system derives its power 
from hydrogen peroxide fuel. 

None of North American’s flights are 
planned to explore the full potential 
of the rocket-powered craft, and will 
stay within what has been described as 
known flight regimes (AW Oct. 20, p. 
26). Exploration of the aircraft's com- 
plete flight envelope will begin with 
USAF’s acceptance of the first of three 
identical X-15s. Full capability of the 
craft is reportedly in excess of 100 mi. 
altitude and speed beyond 3,600 mph. 
Scale models of the X-15 have been 
tested to Mach 6.9 at NASA's Langley 
facility’s 11-in. hypersonic wind tunnel 
(AW Oct. 27, p. 88). 


Of special interest is the X-15’s un- 
usual black coating, a distinct departure 
from finishes on previous research air- 
craft. The special formula silicone-type 
paint is designed to withstand tempera- 
tures of 1,000F for short periods of 
time, is one-half to one-fourth as thick 
as a standard automobile finish. For 
additional protection, the oxide formed 
on the nickel alloy surface during heat 
treating was left on under cam 

Continuous training is still being con- 
ducted by all X-15 project pilots and 
their alternates. This includes familiar- 
ization with High Range and simulating 
X-15 landings on the dry lake at Ed- 
wards AFB. Lockheed F-104 has a 
flame-out sink rate and airspeed similar 
to that projected for the X-15. F-100, 
with the addition of a small drag chute, 
also has similar characteristics. Pilots 
have used these two aircraft to deter- 
mine the optimum altitude and position 
for making glide approaches required at 
the termination of each flight. 

Human factors have also been given 
careful consideration during the pro- 
gram. In addition to heat and cold tests 
on the aluminized-coated suit, anthropo- 
morphic dummies have been used dur- 
ing high-speed ejection seat runs and 
parachute drops. 


ARDC, MATS Conduct Debate 


On Jet vs. Turboprop Transport 


to die after completion of the last air- 
craft in the 50-plane contract. Douglas 
already has delivered 29 C-133s to the 


Phoenix, Ariz.—Future of the Douglas 
C-133 Cargomaster designed as a 
logistics-type aircraft from its incep- 
tion, hangs in doubt pending outcome 
of a controversy between Air Research 
and Development Command and Mili- 
tary Air Transport Service. 

Concern was expressed by ARDC 
that the C-133 series would be allowed 





Vertiplane Crash 

San Francisco—Crash of Ryan’s ex- 
perimental Vertiplane at Moffett Field, 
Calif., last week will cause great delay in 
the Navy’s VTOL program. A spokes- 
man for Ames Laboratory, National Aero- 
nautics and Space Administration, said 
the damage would be “expensive” and 
that in his opinion a new Vertiplane 
would have to be built if this phase of 
the VTOL program is to be continued. 
Cause of the crash is still undetermined. 

Peter F. Girard, Ryan chief engineer- 
ing test pilot who has made several con- 
ventional flights in the Vertiplane, suf- 
fered broken bones in his foot, but other- 
wise escaped injury. 

The Ames spokesman said there is a 
possibility that this phase of the VTOL 
program would be discontinued as a re- 
sult of the crash but that final word 
would come from the military. 
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Air Force and unless additional air- 
craft are ordered, logistics-type aircraft, 
conceived and designed as such, will 
have seen their day. 

ARDC and MATS representatives 
met here with officials of Douglas Air- 
craft Co. and C-133 contractors in a 
Weapon Systems Phasing Group Con- 
ference. Coincident with the confer- 
ence, Air Force Assn., Arizona Chapter, 
put on a static display of cargo aircraft 
ranging from the veteran Douglas C-47 
to the C-133. 

Although the purpose of the confer- 
ence was to resolve difficulties inherent 
in introducing any new weapon systems 
into the Air Force inventory, AVIATION 
Week learned that MATS, unwilling 
to be left out of the jet race, is holding 
out for swing-tail versions of Douglas 
DC-8, Boeing 707 or Convair 880 tur- 
bojets, rather than additional C-133s as 
advocated by ARDC. 

MATS favors immediate transition 
to turbojet cargo aircraft even though 
ARDC argues that the speed advantage 
of turbojets over turboprops does not 
outweigh the attendant disadvantages 
of complicated ground-handling and 
greater runway requirements. 

One of the biggest selling points of 


the C-133 is ease of loading resulting 
from a low cargo deck which is about 
equal to truck bed level, permitting 
transfer of cargo directly from truck 
to aircraft. For roll-on type cargoes, 
a 7-deg. inclined ramp is used, affording 
drive-on loading for vehicles or mis- 
siles. MATS computations show that 
loading costs for the C-133 were $.36 
per ton compared with $2.80 per ton 
for piston engine type transports (AW 
May 12, p. 70). 

Swing-tail version of the jet transports 
probably would have no such ease of 
loading capability. Douglas, Boeing and 
Convair have all proposed a “kneeling” 
main landing gear to bring deck to a 
reasonable height for cargo loading. In 
addition, extra weight and complexity of 
special landing gear, plus added weight 
of the swing-tail provisions, would com- 
promise performance of a military ver- 
sion of the jet transports, according to 
ARDC spokesmen. 

Further support for the C-133, as 
against a swing-tail military version of 
a jet transport, is gained when runway 
requirements are viewed. Many air- 
ports served by logistics aircraft will 
be unable to accommodate large jets, 
especially in times of emergency where 
major airports may be blocked, accord- 
ing to ARDC spokesmen, who feel that 
MATS could not adequately serve its 
mission were it to restrict logistics sup- 
port to those airfields which were ade- 
quate for jet transports. 

Further impetus was given arguments 
when Douglas flew in the DC-8. Brief- 
ing on the aircraft, with emphasis on 
a swing-tail counterpart, was followed 
by a flight demonstration for 25 repre- 
sentatives from MATS and ARDC. 

The C-133 can carry up to 100,000 
Ib. and+is capable of hauling Martin 
Titan and Douglas Thor missiles. The 
C-133B, which will have enlarged rear 
cargo doors, will carry a complete 
Convair Atlas missile from San Diego 
to Cape Canaveral in seven hours. 





Navy Electra Contract 


Burbank, Calif.—Lockheed Aircraft 
Corp. last week announced receipt of an 
$8 million Navy contract covering pur- 
chase of an Electra turboprop transport 
and its modification, development and 
testing as a tactical testbed for anti- 
submarine warfare systems. 

Designated the YP3V-1, the modified 
aircraft is scheduled to make its first 
flight with a full complement on elec- 
tronic equipment sometime this fall. No 
production-type Electras have yet been 
ordered by Navy. Two earlier contracts 
provided approximately $12 million for 
additional research, development and 
preproduction activities on the modified 
Electra. 
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Vanguard II Maps Earth’s Cloud Cover 


By J. S. Butz, Jr. 


Washington—First weather recon- 
naissance satellite, the Vanguard II, 
designed to provide a picture of the 
cloud cover over the earth, was launched 
successfully last week by a Vanguard. 

Project Vanguard, formerly a Navy 
program contributing to the Interna- 
tional Geophysical Year, was absorbed 
on Oct. 1 by the National Aeronautics 
and Space Administration. Vanguard 
II is a forerunner of military missile 
warning satellites and more sophisticated 
weather reconnaissance systems. 

Che firing marked the first Vanguard 
launching since the transfer of author- 
ity and followed four consecutive un- 
successful attempts by the Vanguard to 
launch a satellite. Information gained 
through this vehicle will be distnbuted 
under the IGY program to all of the 
nations which participated in the geo- 
physical year. 

Orbit of the weather satellite is the 
second highest of the satellites now in 
orbit, exceeded only by the smaller 
Vanguard I. Its perigee is about 335 
mi. and apogee approximately 2,050 
mi. with a predicted lifetime ranging 
up to 100 years or more. Angle of the 
orbit with the equator is 34 deg. 

Instrumentation in the 20-in., 20.5- 
lb. weather satellite was designed by the 
Army’s Signal Research and Develop- 
ment Laboratory at Fort Monmouth, 
N. J., and has functioned perfectly to 
date. It consists of two photocells which 
measure the sunlight reflected from 
the earth primarily in the infrared 
range, a recording unit to collect the 
information gathered by the photo- 
cells and a Minitrack transmitter that 
will relay 50 min. of data within 60 
sec. when interrogated from ground 
(AW Aug. 18, p. 82) 

The equipment is described by the 
Army and NASA as the forerunner of 


INSTRUMENTATION includes (1) photo- 
cell light shield; (2) recorder; (3) interroga- 
tion radio receiver; (4) weather data trans- 
mitter; (5) photocell; (6) data electronics; 
(7) tracking transmitter, and (8) mercury 
cell batteries. 
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much more sophisticated instrumenta- 
tion now in the planning stage and 
principal benefit of Vanguard II will 
be to develop the basic art and pro- 
cedures for using satellites for weather 
reconnaissance and forecasting. Resolu- 
tion of the present shotocells is such 
that they will record the average re- 
flected light from a circle 7 mi. in 
diameter when they are pointed directly 
at the earth. Two photocells are 
mounted on opposite sides of the 
spherical satellite at 45 deg. to the 
rotational axis so that, as Vanguard 
II rotates, they cover a path about 
mi. wide and 600 mi. long. 

Clouds can be picked out from this 
photocell data because they reflect about 
80% of the sunlight that falls on them, 
while the land reflects only 15 to 20% 
and the sea only about 5%. The 
photocell readings made as the instru 
ments trace across the earth’s surface 
can be pieced together to form a 
mosaic showing the planet’s cloud 
formations. 

The almost rudimentary nature of 
Vanguard II, which was frozen in de- 
sign about a year and a half ago, is 
clear when it is compared with current 
satellite plans. It lacked any stabili 
zation system to ensure that its photo 
cells would be pointed in the proper 
direction. Instead, it was meticulously 
balanced dynamically so that it would 
rotate precisely about the longitudinal 
axis of its cylindrical Minitrack pack 
age during its short useful lifetime 

The photocells were precisely at 
ranged so that they would never point 
directly at the sun as the satellite ro 
tated through space at about 50 rpm 
If this happened, the photocells would 
be burned out 

While the predicted life of the 
satellite runs as high as 100 vears or 
better, the mercury batteries carried 
in it will allow the cloud cover instru 
mentation to function about two weeks; 
the Minitrack transmitter another two 
weeks when it is putting out only a 
steady signal for tracking purposes 
Solar or atomic batteries, which have 
progressed considerably since the cloud 
cover satellite design was made final, 
would allow this weather information 
to be gathered for an almost indefinite 
period. 

Launching of the Vanguard II oc 
curred essentially at the desired time 
with no major hitches during the count 
down. There was a deviation in allow 
able firing time of about four to fou 
and one-half hours so that the satellite 
could be injected into its perigee ap 
proximately at local noon over the 


equator. This was required so that the 
perigee would occur during daylight 
over the entire two-week life of the 
cloud cover instrumentation. After two 
weeks, the precession of the satellite’s 
orbit, the constant tilting of the earth’s 
axis and the shift of the perigee posi 
tion around the orbit would alter the 
original conditions so that Vanguard II 
would not be at its lowest altitude when 
passing over the sunlit portion of the 
earth. This would reduce the resolu 
tion of the photocells, and at apogee 
they would be recording the average 
light intensity from a circle 50 mi. in 
diameter instead of the miles 
as at perigee. 

A number of changes in the Van- 
guard rocket have been made since 
the project was taken into the NASA 
I'he changes were not concentrated in 
inv one stage or area and were pretty 


seven 


Panel 


STATIC testing nears completion on Van 
guard satellite launching vehicle No. 4 at 
Cape Canaveral, Fla.; note liquid oxygen 


trail near figure 4. Third stage of the Van- 
guard booster carries the 214-Ib., 20-in 
diameter weather reconnaissance sphere 





well distributed over the vehicle, ac- 
cording to Dr. Abe Silverstein, NASA's 
director of space flight development. 
A lengthy review of the complete Van- 
guard design was made by a committee 
formed of original Vanguard personnel, 
which transferred to NASA, and by 
NASA engineers not previously con- 
nected with the project. All firings 
were halted while this review and modi 
fication were in progress and the origi- 
nal IGY schedule of completing the 
program before last Jan. 1 was not 
met, but plans are to launch the re- 
maining three Vanguard satellites as 
soon as possible. 

Exact nature of the changes made in 
the rocket were not reported, but Silver- 
stein indicated that many of the changes 
were mide possible by recent advances 
in rocket technology that were not 
available when the Vanguard was de- 


Soviet Subs Pose 


By James A. Fusca 


Rochester, N. Y.-—-Sovict Union’s 
fleet of 450 submarines pose the most 
urgent threat to the nation’s defenses 
—more immediate and less recognized 
than the threat of intercontinental 
ballistic missiles—according to naval 
authorities attending a top level confer- 
ence of naval and civilian anti-subma- 
rine warfare specialists here last week. 


signed. New methods of preventing 
foreign object contamination of the 
propellants were among the changes 
made. 

Technical improvements in_ solid 
propellant engines will be incorporated 
in the third stage of the final Van- 
guard satellite launching rocket so that 
the orbital payload will be raised to 
about 50 Ib., or more than doubled. 
This payload will include instrumenta- 
tion to measure solar radiation, ultra- 
violet and X-rays, plus a_ proton 
precessional magnitometer to measure 
the precession as well as the magnitude 
of the earth’s magnetic field. 

The two other Vanguard satellites 
on the remainder of the schedule will 
each have the normal weight of about 
21 Ib. The first will carry only magni- 
tometer instrumentation; the second 
only radiation measuring equipment. 


Major Threat 


Rear Adm. John S. Thach, com- 
mander of Task Group ALFA, AW 
July 21, p. 73), told a news conference 
that if the Soviet claim of having sub- 
marines capable of firing Polaris-type 
missiles was true it would require only 
about a dozen such submarines pene- 
trating U. S. defenses to wipe out 70% 
of the U. S. economy in one surprise 
blow. 

He stated that he believed the reduc- 
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tion in intelligence estimates of the 
Soviet submarine fleet from 464 last 
June to 450 today indicates that the 
force is going through a transition pe- 
riod, retraining crews and building new 
submarines toward the eventual goal of 
a nuclear-powered, _missile-equipped 
fleet. 

The conference was held in conjunc- 
tion with the dedication of the coun- 
try’s largest and most modern indoor 
sonar test tank by Stromberg-Carlson 
Division of General Dynamics Corp. 

Adm. Thach defined for the confer- 
ence the two major problems of anti- 
submarine warfare as being detection 
and classification. Present detection 
systems are totally inadequate for re- 
liable detection at extended ranges, he 
said. Instant assurance that the object 
detected is a submarine, not a whale, 
school of fish, or submerged pinnacle, 
must be attained. This cannot be done 
with present equipments. 

lo meet the threat of the deep- 
running, quiet submarine made possi- 
ble with nuclear power, he considers 
the most urgent requirements to be: 
@ Burglar alarms. Warning systems that 
will indicate the presence and locations 
of submarines in deep ocean areas, in 
the areas around convoys and _ task 
forces, and in special areas where other 
systems cannot operate. 

Identification systems. Systems that 
will ensure that when the warning sys 
tem flashes it has been triggered by a 
submarine and not a stray whale. 

@ Prediction system. A system similar 
to weather prediction systems for fore- 
casting sound propagation conditions 
below the surface over wide ocean areas. 
@ Mobile ASW forces. Anti-submarine 
forces to be capable of apprehending a 
submarine must be made highly mobile. 

Other requirements are for systems 
that can assure certain detection of a 
submarine exposing a periscope or snor- 
kel above the surface, and for providing 
in each ASW vehicle capability of find- 
ing, identifying, destroying submarines 

He referred to the nuclear depth 
charge as, “just an expensive excuse for 
inaccuracy.” “What is more to the 
point,” he said, “you can’t even scare 
him with an atomic bomb if you can’t 


Pershing Launch Complex 


Details of the Army-Martin Pershing ballistic missile system’s launch complex at Cape 


find him.” 

(The two air-dropped nuclear depth 
charges in existence are named Betty 
and Lulu. Betty, now with the fleet, is 
an earlier and bulkier version that can 
be dropped only from the Grimman 
S2F-2 of which only 45 were ever built. 
Lulu, just getting into use, is smaller 
and lighter, and can be dropped by the 
S2F-1, of which several hundred are in 
operational use.) 

The sonar test tank is 48 ft. in diame- 
ter and 30 ft. deep, the large size being 
required to accommodate the longer 
acoustic wavelengths that have come 
into use since World War II. 


Canaveral, Fla., first revealed by Aviation Week (Dec. 22, p. 26), have been confirmed by 
the Army. Complex (above) includes two launch pads; a blockhouse with a partial second 
floor to accommodate 50 non-operational personnel; a nose cone installation building with 
missile processing bays and control, power and terminal rooms and a shop; and a self- 
powered, three-level mobile service tower serving both pads. Clearing of the site, near 
Army's Jupiter and Navy's Polaris complexes, has begun. R. E. Clarson, Inc., of St. Peters- 
burg, Fla., has a $2,062,152 construction contract under supervision of the Jacksonville 
District, Army Corps of Engineers. Martin-Orlando will build the service structure to 
Army Ballistic Missile Agency design. Launch team will be composed of ABMA and 
Martin personnel, with ABMA training Martin in checkout and firing procedures. Later, 
Army experts will withdraw and ABMA will retain technical supervision over all firings, 
which will then be by troops. ABMA’s Missile Firing Laboratory will be responsible for 
telemetry and data coordination in the research and development tests. Pershing is a 500- 
750 mi. range solid-fueled replacement for the 200-mi. liquid-fueled Redstone. 
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USAF Plans Communications Expansion 


Washington—Team headed by Inter- 
national Telephone & Telegraph Corp. 
(ITT) has been selected by Air Force 
for an all-out systems approach to mod- 
ernization and expansion of USAF’s 
global communication system (AIR- 
COM) to meet expanding needs in the 
1959 to 1970 period and beyond. 

Objective of the program, identified 
as Electronic Supporting System 480-L 
(formerly 456-L), is to improve and ex- 
pand Air Force’s communications net- 
work in five basic areas: 
© Capacity: Number of available voice 
channels must be increased by at least 
a factor of four, with a 10-fold increase 
in data handling circuit capacity for use 
by computers and data processing ma- 
chines. 

e Security: Speedy and direct on-line 
cryptographic machines for coding and 
decoding voice, teletype and data must 
be provided on all circuits instead of 
only a handful as at present. 

© Reliability: New techniques, includ- 
ing scatter communications and possi- 
bly communication relay satellites, will 
be required to assure at least 99.9% 
reliability in all circuits. High frequency 
radio now used extensively, particularly 
in the Pacific area, is highly vulnerable 
to atmospheric outages and jamming. 
© Video-Graphics: System’s capability 
must be expanded to provide for trans- 
mission of TV and photographs. 

e Compatibility: System must be able 
to operate with systems of other mili- 
tary services, commercial communica- 
tions facilities and those of other na- 
tions. 


Initial Award 


Initial contract award to ITT is ex- 
pected to be around $3 million, but 
additional funds will be allocated as the 
program gets under way, Air Force 
spokesmen indicate. Radio Corporation 
of America is a senior associate on the 
ITT team, with Hoffman Electronics 
and Hughes Aircraft as major subcon- 
tractors. 

Unsuccessful bidders for the 480-L 
program included Western Electric and 
two teams, one headed by Philco, and 
the other by Westinghouse. 

Air Force plans for major systems ap- 
proach to modernizing and expanding 
its global communications network 
were first reported by Aviation WEEK 
more than two years ago (AW Aug. 6, 
1956, p. 253). The system, which has 
expanded on piecemeal basis, now repre- 
sents an investment of $491 million, 14 
times the investment of RCA Com- 
munications Co. facilities which pro- 
vides world-wide radio services. Air 
Force employs 12,000 people in the 
operation of its AIRCOM, handles a 
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DISTANCES are approximate in this map of USAF’s global communications system. 


total of cight billion words per year, 


nearly 20 times the trafic of RCA 
Communications Co., according to Col. 
Earl Humphries, chief of plans and re- 
quirements in USAF’s Telecommunica- 
tion System’s Division. Network serves 
over 650 facilities. 

Advent of the ballistic missile threat 
has greatly increased the Air Force need 
tor rapid, reliable global communica- 
tions, while the prospect of space ve 
hicle communications has greatly in- 
creased scope of system capabilities 
required since program was conceived. 

Under the terms of the contract 
being negotiated with ITT, the com- 
pany and its associates will assist Air 
Force in the following: 

e Establish total system future require- 
ments. 

e Prepare system master plan. 

e Design and fabricate models for sys- 
tem studies. 

e Develop necessary components. 

e Prepare final system equipment speci- 
fications. 

e Conduct over-all system engineering. 

To assure that the 480-L prime con- 
tractor does not use its position to 
dominate the subsequent avionic equip- 
ment procurement or unfairly compete 
with other manufacturers, Air Force 


called the four bidders together prior 
to selecting a winner and obtained 
“agreement in principal” from all to the 
following limitations on contractor 
e System will not be designed and en- 
gineered so as to give system contractor 
(ITT, RCA, Hughes and Hoffman) an 
advantage over other equipment sup- 
pliers in hardware procurement. 
e System contractor can compete for 
subsequent hardware procurement with 
other supplicrs when feasible 
© However, system prime contractor 
will be limited to “‘a level of business 
for development and production of 
commercial equipment that is reason- 
ably related to that obtained in former 
years,” unless it is determined to be 
prejudicial to government interests 
Air Force insistence on the inclusion 
of such provisions is believed to result 
in part from fears expressed by some 
smaller companies that now produce 
commercial radio and communications 
equipment that the system prime con 
tractor might propose a design which 
only his own products could meet 
The restrictions are somewhat similar 
to those in USAF’s contract with Space 
Technology Laboratories and Thomp- 
son Ramo Wooldridge but appear more 
lenient 
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ARPA Plans Maneuverable Satellite Unit 


By Ford Eastman 


Washington—Plans to develop a 
satellite vehicle that can be controlled 
and maneuvered on an extended basis 
throughout outer space were reported 
last week by Roy W. Johnson, director 
of Defense Department's Advanced Re- 
search Projects Agency. Some versions 
probably would be manned. 

Johnson told the House Science 
and Astronautics Committee that the 
project designated “Mrs. V" (Maneuver- 
able, Recoverable Space Vehicle) is 
being actively pushed by the Defense 
Department as a vital requirement. 
He said: 

“We see an urgent requirement to 
move from the area of controlled orbits 
to the area in which space vehicles ma- 
neuver in and out of orbit and develop 
space flight performance similar to that 
currently enjoyed by manned aircraft 
in atmosphere.” 

During the coming year, Johnson said, 


ARPA will sponsor work leading to 
advanced maneuverable vehicles. He 
predicted that preliminary objectives 
will be achieved in this field within the 
next five to 10 years. 

Johnson assured the committee that 
ARPA is implementing a _ program 
designed to achieve and maintain space 
leadership over the Soviets. He pre- 
dicted that, at the present rate of the 
U. S. program, the Soviet Union should 
be overtaken within three to four years. 


ARPA Program 


Johnson told the committee that 
programs currently under way or in the 
planning stage include: 

@ Use of the Convair Atlas intercon- 
tinental ballistic missile to increase 
booster capability from about 150,000 
lb. thrust to 350,000 Ib. thrust. 

e Next jump in propulsion will be the 
1.5 million Ib. thrust booster to be 
obtained by clustering eight North 
American Rocketdyne engines. Cluster, 





$46 million. 
nautics Committee. 


Minuteman as upper stages. 
summer. 


Ballistic Missile Agency. 


methods (see p. 49). 


vehicle. 





Saturn Timetable 


Washington—Four 1.5 million lb. thrust Rocketdyne engine clusters have been 
ordered, a need for eight is seen and a proposal for a total of 16 is now being evalu- 
ated, Roy W. Johnson, director of the Advanced Research Projects Agency, said last 
week. Development of the cluster is known as Project Saturn (AW Feb. 16, p. 23). 

Johnson also said he has asked Defense Departinent to increase funding for 
Saturn launch facilities at Cape Canaveral, Fla., from a total of $63 million in 
Fiscal 1959 and 1960 to a total of $80 million for the two years. Breakdown now 
is $23 million for 1959, $40 million for 1960. 


Saturn cluster is to be flight tested in the fall of 1960 and may make use of 
the Centaur high-energy upper stage, Johnson told the House Science and Astro- 
Johnson had said earlier (AW Nov. 24, p. 26) that the 
cluster will form the basis tor a “space truck’ that might use Atlas, Titan or the 
He said then that static tests might come this 


Timetable for Saturn development already has been accelerated since the pro- 
gram began last August and could be stepped up again with more funding, John- 
son said. Saturn uses eight 150,000 Ib. thrust North American Rocketdyne engines 
of the type used in Jupiter, Thor and Atlas. 


The high-energy Centaur upper stage being developed by Convair Division 
of General Dynamics Corp. and Pratt & Whitney Aircraft Division of United 
Aircraft Corp. is to be ready in time to be mated with the cluster, Johnson said. 

These will provide “the new building blocks necessary to place 35,000 Ib. of 
useful payload into a nominal 300 naut. mi. orbit,” Johnson said. Last November, 
Johnson said the “space truck” would provide the power capability to put a 
25,000 Ib. satellite into a very high orbit, send a manned vehicle around the 
moon and possibly land a vehicle there that could return to earth. 

Study of techniques for recovering Saturn boosters is under way at ABMA 
under ARPA contract, Johnson said, and recovery looks feasible. 
by clustering engines, the U. S. will gain more than three years over any other 
method for achieving 1.5 million Ib. of thrust, and at about half the cost of other 


ABMaA also is understood to be developing capsules for use with the Saturn 


Johnson wants $34 million and 


Development is directed by Army 


He said that 








when mated with the Centaur, a high- 
energy upper stage under development 
by Convair and Pratt & Whitney Air- 
craft Division of United Aircraft Corp., 
will permit the placing of a 35,000 lb. 
useful payload into a 300 naut. mi. 
orbit. 

e Next step in the propulsion program 
is the milhon Ib. thrust single chamber 
engine, also being developed by North 
American. This is expected to be avail 
able in five years. 

¢ By clustering the million lb. thrust 
engines within two years after it is 
available, boosters of six to 12 million 
lb. thrust can be obtained. This, John 
son said, will permit placing between 
200,000 and 400,000 Ib. in 300 naut 
mi. orbit. 

¢ Space satellite launches under the Dis- 
coverer program to return satellite from 
orbit are in final preparation. Initial 
launching will be primarily to test the 
vehicle itself, particularly propulsion 
and guidance. Later, the satellite will 
contain biomedical experiments to seck 
data on environmental conditions. R« 
covery of these experiments will be 
undertaken. 

e With information obtained from 
Discoverer, National Aeronautics and 
Space Administration’s Man-in-Space 
program and the Dyna-Soar orbital 
bomber project, next step will b 
“Mrs. V.” 

¢ Communication satellite program now 
under development. Project was init: 
ated by Project Score on Dec. 18 when 
an Atlas launch vehicle placed a simp 
delaved repeater system into orbit. Re 
search and development program for 
this satellite will continue for five to 
six years. 

e Navigational system satellite tests 
will begin in mid-1959 and are expected 
to be operational in a few years. 

¢ Tactical cloud cover program, Sched 
ule calls for first launching by mid 
1959. This will be similar to the Van 
guard II, launched by NASA last week 
(see p. 31). 

e Project MIDAS to develop an earl; 
warning system based on use of satel 
lites. 

¢ Sentry satellite program to provid 
timely military information vital to Dc 
fense planning. 

e Tracking stations. Agreements signed 
between NASA and Defense Depart- 
ment to provide for four additional 
tracking and data acquisition stations 
for deep space probes and broad-band 
data readout to be located at separate 
overseas installations. 

e ARPA is pursuing several programs 
for basic and exploratory military rc 
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search involving auxiliary power sys- 
tems and solid propellant technology. 

Johnson told the House Space Com- 
mittee that tests of the communication 
satellite system will begin with launches 
within a year or so. Satellite will be 
launched by intermediate range bal- 
listic missile-type boosters into orbits 
of 300 to 500 mi. The system, a more 
highly sophisticated version of Project 
Score, will have a communications 
capacity equivalent to 20 continuously 
available 100-wpm. teletype channels. 

The courier delayed repeated phase of 
the satellite program, Johnson said, will 
help relieve intercontinental electric 
communications systems by handling 
large amounts of routine traffic. 

Later phase of the communications 
satellite program will be the orbit re- 
peater system, Johnson said. This phase 
will provide satellites capable of re- 
ceiving and retransmitting messages on 
an instantaneous basis from 3,000 to 
22,300 mi. orbits. 

Instantaneous repeater will involve 
communications equipment of greater 
sophistication and capacity than that 
to be used in the courier delayed re- 
peater system, Johnson said. Most 
important, he stated, the instantaneous 
repeater system will provide interconti- 
nental point-to-point communications, 
ground-to-air and ship-to-shore com- 
munications and broadcast-type com- 
munications to ground and mobile units 
on an instantaneous basis. 

Optimum performance will be ob- 
tained by using three or four satellites 
equally spaced around the equator in 
stationary orbit at 22,300 mi. 

Defense interests, Johnson said, dic- 
tate that navigational systems employ- 
ing satellites also be developed since 
large areas of the world and oceans 
are still inadequately plotted. A more 
accurate all-weather space-based navi- 
gational system will be an essential 
component of world-wide military 
movements and operations, he said. 


Contract Awards 
Detailed by NASA 


Washington—National Aeronautics 
and Space Administration last week 
announced a total of 44 contracts for 
over $50,000 each awarded by the 
agency between the time it officially 
began operation last Oct. 1 and through 
Jan. 1. 

Over $105 million have been obli- 
gated on these contracts for expendi- 
ture during Fiscal 1959. Total amount 
of the 44 contracts will be more than 
$206 million over a period of years. 

Largest single contract listed by 
NASA is with Rocketdyne Division of 
North American Aviation for develop- 
ment of a single chamber liquid pro- 
pellant rocket engine of 1.5 million 
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Ib. thrust. A total of $10 million 
dollars has been obligated for this work 
during Fiscal 1959. Total funds for 
program are about $102 million. 

Other work covered are lunar and 
space probes by the Air Force, lunar 
robes by the Army, Convair Atlas D 
oosters for NASA’s Project Mercury 
Man-in-Space program and_ storable 
liquid propellant systems for rocket 
cngines to be developed by Jet Propul- 
sion Laboratory of Cal Tech. 


Collins Radio Sextant 
Used to Track Moon 


Cedar Rapids, lowa—Moon has been 
successfully tracked for the first time by 
means of its own extremely weak micro- 
wave radiation using AN/SRN- radio 
sextant developed by Collins Radio Co. 

Feat opens the way to using the 
moon as well as the sun for precise all- 
weather navigation of Polaris-type sub- 
marines and other naval vessels. It will 
enable submarines and ships to rendez- 
vous with complete radio and radar 
silence under foul weather conditions. 

The SRN-4 radio sextant used here 
by Collins to track the moon is iden- 
tical to the one currently installed 
aboard the Navy’s USS Compass Island 
and originally was developed to track 
the sun by means of its microwave radi- 
ation during daylight hours (AW Nov. 
8, 1954, p. 43). 

Radio sextant employs a 5-ft. diam- 
eter parabolic antenna and an extremely 
sensitive receiver operating in the 1.8 
cm. band. Sextant must operate from 
lunar energy which is only 1/500,000,- 
000,000,000 as strong as power con- 
sumed by a small Christmas tree bulb. 

The sextant scans a circle around the 
sun or moon’s rim to establish effective 
body center location. Unless the an- 
tenna is aimed directly at the sun or 
moon, a scanning modulation results 
which is converted into error signals to 
drive the antenna into proper position 
in order to continuously track the mov- 
ing body. 





Sabreliner Gets JT-12s 

Los Angeles~North American T-39 
Sabreliner twin-jet utility transport pro- 
duction models will be powered by Pratt 
& Whitney JT-12 turbojet engines, as 
predicted by Aviation Week last Dec. 
29 (p. 27). Engine has been redesig- 
nated J60 and is rated at 2,900 Ib. thrust. 
Sabreliner prototype is powered by Gen- 
eral Electric J85 (2,500 Ib. thrust). 
U. S. Air Force has ordered seven Sabre- 
liners; company said use of the J60s will 
boost maximum speed to about 600 mph. 
Production models also will have provi- 
sions for wing tanks, each carrying about 


125 gal. 











News Digest 





Competition for an airborne ballistic 
missile early warning system for the Air 
Force has centered around a large air- 
craft that will be capable of destroying 
as well as detecting ballistic missiles at 
considerable distances from the U.S. 
mainland (AW Feb. 16, p. 23). Air- 
craft would carry anti-ICBM missiles as 
well as the avionic systems necessary to 
detect and intercept enemy missiles. 
Canadair is participating in this project 
rather than in a competition for a U.S. 
Navy anti-submarine aircraft as reported 
by Aviation Weex (AW Feb. 16, p. 
32). 


International Air Transport Assn. Paris 
session moved toward closer agreement 
last week on the jet surcharge problem 
with both sides giving ground. 


International Air Transport Assn. last 
week opposed, at a special meeting on 
short distance navigation aids of the 
International Civil Aviation Organiza- 
tion, any compromise that would result 
in dual navaid standards. IATA, which 
favors the U. S. VOR/DME-T system, 
said that not finally adopting one stand- 
ard system at this meeting would have 
consequences as grave as choice of a 
dual standard. 


Last Convair B-36 was recently re 
tired from Air Force service at cere- 
monies in Fort Worth, giving the 
Strategic Air Command an all-jet bomb- 
ing force. This final B-36, which will 
be placed on permanent display at 
Amon Carter Field in Fort Worth, is 
the last of 383 built by Convair Divi- 
sion of General Dynamics Corp 


General Electric Co.’s Heavy Mili 
tary Electronics Department has estab- 
lished two new marketing units—De- 
fense Industries Sales and Defense 
Industries Contract Administration 
Both will serve the defense prime con- 
tractor market. Defense Industries unit 
will be headed by George D. Prestwich, 
and Fred Glickman will be manager of 
the contract administration unit. 


Honeycomb panels for the North 
American F-108 long range interceptor 
will be constructed by Aeronca Manu- 
facturing Corp., Middletown, Ohio. 
Contract calls for use of welded high- 
strength stecl, titanium and large 
amounts of brazed steel honeycomb. 


Kaman Aircraft Corp. sales will reach 
$30 million this year, an increase of 
more than 50% over 1958, according 
to Charles H. Kaman, president. He 
told company supervisors that contracts 
totaling more than $14 million are “im- 
minent.” 
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Economy Fares Boost Transatlantic Runs 


Foreign-flag lines gain most of increase through use of 
bigger piston fleets in advance of heavy jet service. 


By Glenn Garrison 


New York—Most of the 23% increase in scheduled North Atlantic airline 
traffic last year went to foreign-flag carriers making the most of expanded 
piston fleets during the last year before jets will be out in force. 

An Aviation Week survey shows that Pan American World Airways 
gained 8% in trafic on the route and Trans World Airlines’ increase was 
a modest 4.5% over 1957. Over-all total of International Air Transport Assn. 
members’ scheduled traffic was about 1,193,000, up from 968,000 in 1957. 
Charter business by the IATA carriers was up 95% to almost 100,000 


passengers. 

Continued sharp increase in trans- 
atlantic trafic—in contrast to recession- 
hit domestic trafic, which scarcely more 
than held its own—was partly due to 
the new economy class fare, which went 
into effect last April and accounted for 
more than half of the total. As pre- 
dicted, the tourist class was fading fast 
and several additional airlines will join 
Scandinavian Airlines System and elimi- 
nate it from their summer schedules. 
SAS took the leap last year when the 
new fare went in. 

Ihe North Atlantic airlines stepped 
up seating capacity by about 33%, of- 
fering 1,925,186 scheduled seats and 
suffering a loss in load factor over the 
previous year, from about 67% to 
62% in both directions. Eastbound, 
the 59% load factor was the same as 
1957's, but westbound it dropped from 
74% to 65%. Decrease in low-fare im- 
migrant traffic was partly responsible 
for the westbound results. 

Economy class passengers totaled 
662,634 for the year. Tourist trafic was 
down 63% to 274,896, but first class 
(including de luxe) business showed a 
comfortable gain of 12% to a 255,620- 
passenger total. 


Traffic Pattern 


Pattern of Serge > trafic over the 


year followed that of 1957, with a rela- 
tively slow start, heavy peak season 
trafic, and a good volume holding up 
through the fall. During the first four 
months of 1958, eastbound scheduled 
trafhe totaled about 117,700 passen- 
gers; from May through August, the 
figure was 298,000; and for the last 
four months in the vear, about 143,500 
castbound passengers. However, in 
April, when the economy fare went into 
effect, the eastbound total jumped al- 
most 13,000 over the same month of 
1957. 

Results of the top five North Atlantic 
carriers in terms of 1958 traffic volume 
and including the West Coast-to- 
Europe polar route are as follows: 
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e Pan American carried 251,340 sched- 
uled passengers, up from 233,319 in 
1957. Airline increased its transatlantic 
seats only 12% to 439,915, achieved an 
over-all load factor of 57%. Polar route 
traffic totaled 19,818 passengers during 
PanAm’s first full vear of the service. 
The 1957 total was 3,124. ‘Transatlantic 
charter business increased from 21,309 
passengers to 23,554. Economy passen- 
gers accounted for 127,317 of Pan 
American’s total. ‘Tourist total was 
down from 162,853 in 1957 to 57,042; 
first class dropped from 70,466 to 
66,999. PanAm’s share of the total 
North Atlantic market dropped from 
28.6% eastbound and 30.1% west- 
bound to 23.9% and 25.3% respec- 
tively. Major event for the airline in 
1958, of course, was introduction of 
Boeing 707-120 jet schedules to Lon- 
don, Paris and Rome. During the pe- 
riod Oct. 26 through Jan. 10, PanAm 
carried 23,089 de luxe and economy 
passengers in its jets. PanAm will elimi- 
nate both tourist class seats and all- 
first-class airplanes from its 1959 sum- 
mer accommodations. Its Douglas 
DC-7Cs will carry first class and econ- 
omy or de luxe and economy passengers. 
Last year Boeing Stratocruisers han- 
dled the all-first-class schedules. 

e TWA’s transatlantic total last vear 
was 160,484 passengers, up 4.5% from 
1957. Split was 127,396 tourist and 
economy, up 1.1% from the tourist 
total in 1957, and 33,088 first class 
passengers, up 19.6% from 1957. Load 
factor for first class was 58.7%: for 
tourist and economy, 58.1%. TWA 
has not finally decided to eliminate 
tourist class this year, but such a move 
is now under consideration. 

© British Overseas Airways Corp. carried 
149,287 = up from 114,871 in 
1957. First class business increased 
from 34,782 passengers to 41,085; tour- 
ist dropped from 80,089 to 39,007; and 
the new economy class attracted 69,195 
BOAC passengers. Airline’s share of the 
total trafic was 27%, same as the year 


before. BOAC began the first trans- 
atlantic jet service last fall with Comet 
4s and has experienced a load factor of 
about 82% in the first class and de 
luxe service. Bristol Britannia turbo 
props also plied the Atlantic for BOAC 
last year, although Britannia service ac 
tually began in December, 1957. BOAC 
will go along with the tourist class this 
year, on the assumption that a lot of 
passengers still use it even if the econ- 
omy class has far outstripped it. Com- 
binations of tourist, economy and first 
class will be offered in Britannias, while 
Comets will continue in first and de 
luxe service and DC-7Cs will handle 
single or mixed class economy-tourist 
flights. 
e SAS’s total, including polar route, was 
118,088 passengers, up from about 
87,000. Airline offered 195,084 seats 
and achieved load factors of 60.1% 
eastbound and 63.1% westbound. SAS 
carried 8,381 tourist passengers before 
the April switch, then rolled up a total 
of 88,168 economy passengers during 
the rest of the vear. First class total was 
21,539. 
®KLM Royal Dutch Airlines carried 
162,716 North Atlantic passengers, up 
from 99,748 in 1957. Seats offered 
totaled 169,153 up from 131,595. 
e Air France was a close sixth in traffic 
volume with 90,569 North Atlantic 
passengers, up from 75,241. Ca- 
pacity was up from 105,800 to 142,127 
seats. The 1958 split was 38,000 econ 
omy, 28,000 tourist, and 23,000 first 
class and de luxe. 

Among other developments during 
1958 on the route: 
e Sabena Belgian World Airlines, with 
last year’s Brussels Fair at its doorstep, 
increased its share of the North Atlan 
tic market from 3.8% to 6.9%. It car- 
ried 58,650 passengers, up from 39,976 
in 1957. Apparently because of the 
fair, Sabena’s eastbound traffic last vear 
exceeded its westbound traffic, with 
totals of 30,374 and 28,276 respectively 
Economy class customers accounted for 
37,696 passengers in the 1958 total. 
e Lufthansa German Airlines, with new 
equipment including Lockheed 1649 
Constellations, increased its seat ca 
pacity from 55,550 to 85,105, carried 
17,003 more passengers than in 1957 
for a total last year of 54,413. 
e Irish Airlines, newcomer on the At 
lantic, began service in May with Super 
Constellations leased from Seaboard 
and Western Airlines. Airline carried 
about 11,000 passengers with an over- 
all load factor of 38%. Irish Airlines 
service is all-economy. 
e Alitalia, in its first full year of trans 
atlantic operation after merging with 
LAI and taking over the Italian flag 
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service on the route, carried 26,425 
passengers. ‘The 1957 Italian flag trans- 
atlantic total was 12,161 passengers. 
Italy’s share of the total traffic increased 
from 1.4% to 2.5%. Alitalia operated 
new DC-7Cs on the route during 1958. 
© Swissair’s traffic increased from 33,- 
702 passengers to 41,914. 

@ El Al Israel Airlines, during the first 
full year of its all-Britannia transatlantic 
service, offered 31,926 seats, up from 
13,611 seats in 1957. It carried 19,022 


passengers, up from 8,000. Pre-Britannia 
equipment flown on the Atlantic by El 
Al was the Lockheed 049 Constellation. 
@ Iberia Spanish Airlines carried 7,950 
on up from 10,950 in 1957. 
“quipment consists of Super G Con- 
stellations. 

Success of the charter business and the 
economy fare seem to reinforce the view 
that low cost transatlantic transportation 
appeals to a wide market untapped at 


previous fare levels. 


Cut in Electra Speeds Proposed 
Pending Propeller Vibration Study 


Washington—Possibility of excessive 
vibration of the outboard engines on 
the Lockheed Electra turboprop trans- 
port has caused the manufacturer to 
recommend a reduction in cruise speeds 
pending completion of a current vibra- 
tory study of the aircraft. 

Lockheed has recommended that 
both American and Eastern airlines re- 
duce the original high speed cruise and 
maximum design speed to 288 kt. 
and 320 kt. respectively. Operating 
specifications call for a high speed 
cruise of 324 kt. and maximum de- 
sign speed of 364 kt., with the latter 
figured for an 8,000 ft. altitude. 

Changes were recommended as a 
“purely precautionary move,” according 
to Lockheed, and should have “virtu- 
ally nil effect” on airline operating per- 
formance. Basis of the trouble was 
traced to a propeller stress condition 
with the manufacturer officially declin- 
ing to identify the propeller type other 
than specifying that it does not involve 
the Aeroproducts propeller used on 
most of its Electras. A spokesman for 
Hamilton Standard Division of United 
Aircraft Corp. conceded that the pro- 
peller involved is a Hamilton Standard 
product but declined any further com- 
ment. 

Other Lockheed spokesmen said the 
company originally made vibration 
tests on the airlines’ Electras using 
\croproducts propellers on the inboard 
engines only since any attendant noise 
of vibration would be closer to the 
cabin. At present, the manufacturer is 
conducting further tests with Aero- 
products propellers mounted on the out- 
board engines to settle the question of 
possible difference in performance be- 
tween this type of propeller and others. 
Study also is exploring such areas as 
shaft and bearing loading and wing 
stress. 

Test results, thus far, are 
satisfactory, according to Lockheed. 

Allison engine company officials said 
the Lockheed study has no relation to 
the Allison 501 engines which power 
the Electra. They said that, to date, 


proving 
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the powerplant has experienced no 
more mechanical difficulties than nor- 
mally expected in the phasing in of new 
equipment, and the company has no 
design changes planned for either the 
engines or propellers. 

Some problems of a minor nature 
have arisen but already have been 
solved, Allison said. Early loss of tur- 
bine compressor blades was caused by 
a loose fit of retaining pins in the rim 
of the compressor disk. Addition of a 
special ring at the base of these pins 
catches and holds the blade that has 
worked loose, preventing further dam- 
age to other compressor stages. 

Maintenance reports show that ex- 
tensive damage was done to the No. 2 
engine of an Eastern Air Lines Electra 
last month by the loss of a turbine 
blade. A blade was thrown from the 


third-stage compressor, damaging the 
next stage, cracking the No. 5 
burner can and shearing off 24 bolts 
linking the turbine intake to the tur- 
bine casing. Escaping exhaust from the 
breech caused fire warning lights and 
signals to respond, but the engine was 
feathered with no difficulty. 

The engine manufacturer also said 
there had been a problem of insecure 
bolt retention in the propeller gear box 
Changing to bolt retainers with stronger 
tabs also settled this issue, according to 
Allison. 

American Airlines last week dis 
claimed trouble with vibration of any 
kind and said its Electras have no ma 
jor mechanical faults. Engineers for the 
company say there has been trouble 
with runaway starters leading to a few 
engine shutdowns, but that in most 
cases it happened on the ground prior 
to takeoff. The problem has been 
solved by rewiring the starters, they 
Say. 

While both American and Eastern 
are operating Electras under the lower 
speed recommendations, they agree with 
Lockheed’s contention that this has had 
little effect on their operation of the 
aircraft. 

Federal Aviation Agency officials who 
have been receiving daily mechanical 
reports on the Electra from both air 
lines say mechanical failures reported 
thus far have not been serious. ‘The 
few that have been reported, they say, 
are “nuisance” types common to new 


equipment and are not considered a 
hazard to flight safety 


Addition of Flasher Lights Aids 


LaGuardia Runway Identification 


By Robert I. Stanfield 


New York—Runway identification at 
LaGuardia Field has been considerably 
improved with the addition of con 
denser discharge flasher lights to thresh- 
hold lighting, a flight check by Avia 
rion WEEK indicated 

Svlvania Strobeacons—white 
scopic lights that can develop 3,000,000 
candlepower, with a _ two-per-second 
flash frequency—are operating off the 
corners of Runways 22 and 31, and 
shortly will be in use on Runway 13. 


Need Cited 


Need for increased visual aids at La- 
Guardia was stressed following the 
Feb. 3 crash of an American Airlines 
Electra during a back-course combined 
range-ILS localizer approach to Runway 
22 (AW Feb. 9, p. 38). Reason for the 
crash is still unknown 

Runway 4, which utilizes the 
plete ILS approach—including the glide 


strobo 


com 


path—is equipped with Configuration 
“A” approach lights extending 3,000 
ft. This configuration includes 2,500 ft 
of Strobeacons, the last of which is 
500 ft. from the approach end of the 
runway. These are expected to be oper 
ative in several weeks 

Work on the new lights, which ar 
installed and maintained by the Port 
of New York Authority, initially began 
in April, 1958. First NOTAM (Noticc 
to Airmen) to pilots, on Feb. 7, stated 
that the lights were available on request 

Second NOTAM, on Feb. 11, in 
dicated that the Strobeacons would be 
operating during visibility of three miles 
or less and would be turned off should 
the pilot so request (this is because of 
their flash, which might prove distract 
ing during the final phase of an ap 
proach) 

Check of the system is being mad 
by the Federal Aviation Agency and 
the Port Authority. Effectiveness 
ports also will be obtained from pilots 
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McDonnell Model 119 UCX Starts Flight Testing 


Flight tests of McDonnell Model 119 UCX utility jet transport-trainer are under way at St. Louis, Mo.; first flight lasted 45 min. (AW Feb. 
16, p. 35). Airplane is a candidate in U.S. Air Force UCX competition; prototype powerplants are four Westinghouse J34 turbojet 


engines. 


using the lights during varied approach 
conditions. 

Aviation Weex pilot-editor accom- 
panied FAA flight operations specialist 
Richard Skully and Port Authority air- 
port navigation standards engineer Al- 
bert Odell during a flight-check of the 
system. ‘Takeoff was made shortly be- 
fore official sunset-—1740 EST. Ceiling 
at LaGuardia was 14,000 ft. Visibility 
was about 5 mi. in smoke and haze. 
Aircraft flown was a twin Beech. 

Stroboscopic lights were quite effec- 
tive during right-angle convergence 
courses to runway approaches from 3 
mi. out. Several low approaches at 110 
kt., to Runways 22 and 31, were made 
from initial altitude of 800 ft. to go- 
arounds at 100 ft. Two of these fol 
lowed converging courses to the range 
station at Clason’s Point, where the 
lights were clearly visible, following 
which standard back course letdowns 
were made to Runwav 22, 2.8 naut. 
mi, southwest. 


Interior can be varied for either personnel transport or radar training mission. 


Runway identification was positive 
in all instances. One or the other of 
the two lights could be seen as aircraft 
was angled to approach centerline. 
Coming around on final approach, both 
could be observed, though here the 
clearness was not as sharply defined, pos- 
sibly because of the toe-out angle. ‘The 
intensity of the flashes was not quite 
as acute on the centerline 

The Stroboscopic lights are installed 
40 ft. outboard of each side of the run- 
wav and about 50 ft. forward from the 
approach end (threshhold lights, by 
comparison, are set 25 ft. out from the 
approach end). They are being evalu- 
ated at a 20-deg. toe-out, and angle up 
at 7.5 deg. 

Optimum effectiveness of lights dur- 
ing extremes of rain, haze, low scud, 
etc., is still to be determined. Approach 
minimums for LaGuardia are 400 ft. 
and 1 mi. visibility for the back course; 
400 ft. and ? mi. visibility for the 
front course. 


Resort Plans to Restore Service 


Washington—Resort Airlines, certifi- 
cated cruise carrier which suspended 
regular passenger service four years ago, 
has told the Civil Aeronautics Board 
that it intends to resume service by the 
first of July. 

Filing of its intentions by the car- 
rier was in answer to a CAB decision 
in the Resort Renewal Case in Sep- 
tember, 1957, directing the airline to 
resume operations under its certificate 
by September of last year. Board mem- 
bers later gave Resort a time extension 
to July of this year with a proviso that 
the carrier submit plans for a resump- 
tion of service by Mar. 1. Failure to 
actively resume passenger service prob- 
ably would mean a loss of Resort's cer- 
tificate to conduct package tours, ac- 
cording to CAB spokesmen. 

Resort told the Board that “Sky- 
cruise” tours will be reinaugurated on 
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or before the July deadline with plans 
for a summer cruise operation between 
June 27 and Sept. 12 with a once-a- 
week Douglas DC-4 round trip flight 
from New York to Haiti and Jamaica at 
an all expense price of $389. 

Two winter season tours, between 
Dec. 12 and Mar. 26, 1960, also are 
planned. One would connect the same 
Caribbean points, while the other 
would be a round trip from New York 
to Nassau and Havana. 

Resort estimates that the 15-day sum- 
mer season tour would bring Resort 
$124,100 in operating revenues, on a 
basic air fare of $185, but would result 
in a net loss of $4,273 because of heavy 
developmental expenses. 

However, the airline says it would 
realize a $74,227 operating profit from 
the planned winter tours which are ex- 
pected to earn $310,760 in operating 


revenues on base fares of $185 and 
$160. 

Resort said it plans to ask CAB per- 
mission to suspend all operations be- 
tween Sept. 27 and Dec. 12 because of 
the customary seasonal drop in the Car- 
ibbean tourist market and hazardous 
hurricane conditions. 

Only major drawback reported at 
this time in the Resort plan is a ques 
tion of what landing rights the carrier 
still has in its certificated area since it 
has been inactive as a regular passenger 
carrier for many years. Attorneys for 
the airline sav thev have contacted the 
U.S. State Department requesting that 
the needed rights be brought up to date 
in time for the June service. 

Resort told the Board it intends to 
concentrate on Miami convention 
groups with the thought of getting large 
groups for Caribbean tours. In prepara- 
tion for the planned summer service, 
the airline said its salesmen will contact 
large industries for package tours, with 
a tie-in to any current incentive plan 
in the company. 

lhe airline has also started negotia- 
tions with Northwest and Trans World 
airlines on interline agreements to sell 
Resort’s Miami, Havana, Nassau _pack- 
age which the airline savs would allow 
the two major trunks to compete with 
National and Eastern for beyond Mi- 


ami traffic. 





Resort Request 


Washington—Resort Airlines has asked 


Civil Aeronautics Board approval of 
planned corporate changes to permit 
formation of a new company under the 
presidency and directorship of Morris 
M. Townsend, who also is president and 
director of the Townsend Investment 
Co., which currently owns 83% of the 
airline. Resort said it will change its state 
of incorporation from North Carolina to 
Delaware under the name of Resort Air- 
lines, Inc. 
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facility after 2,000 hr. At left, mechanics work on engines. Propeller shop is shown at right. 


Delta Details 


By L. L. Doty 


Atlanta—Maintenance system that 
permits major overhaul of aircraft on a 
two-shift, five-day-week basis is being 
projected to cover jet operations by 
Delta Air Lines. The system, known as 
the block or cycle maintenance system, 
has been in operation at Delta’s over 
haul base here for the past two years 

Because the program provides man- 
igement with a continuing analysis of 
operating standards of Delta’s entire 
piston engine fleet, the company feels 
it will be particularly effective during 
the initial shakedown period of Douglas 
DC-8 and Convair $80 jet transport 
operations. The system provides for an 
eight-way breakdown of the normal full 
major overhaul cvcle of aircraft. For 
example, the 16,000 hr. major over 
haul period of the Convair 340 is di- 
into eight 2,000 hr. 
periods or blocks 


vided separate 


Major Overhaul 


Each aircraft is thus brought into the 
Atlanta base headquarters every 2,000 
hr. for major overhaul on one of eight 
designated sections of the plane. In this 
way, no airplane is held in company 
hangars for more than five days at one 
time, a significant advantage when com- 
pared with the 20 to 30 days aircraft 
would be tied up for major overhaul 
under the old system of complete main- 
tenance everv 16,000 hr. 

Here are a few of the specific advan- 
tages gained by the staggered mainte- 
nance system: 

@ Delta’s hangars are open for full-scale 
overhaul work Monday through Friday 
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enance 


Plans for Jet Maintenance 


only so that all but a few mechanics 
have a free two-day weekend, barring 
serious non-routine problems which may 
crop up periodically. Midnight shift 
also has been eliminated. 

e Plan evens the workload, climinates 
peaks and valleys. 

e System releases aircraft for 
weekend traffic and has permitted Delta 
in specific type charter 


heavy 


to specialize 
work. 

e Provides management and supervisory 
personnel with continuing knowledge 
of standards of aircraft. 


Delta prefers the block system to the 
so-called progressive system of maint 
nance since it feels the latter, with it 
tight two-to-three day periods of over 
haul, can easily 
down by non-routine 
Delta considers its open weekend and 
extra night shift as buffers which can 
through overtime, pick up any slack r 
prob 


too become bogged 


malfunction 


sulting from serious non-routine 
lems 

In addition, Delta operations and 
maintenance heads feel that the block 
system enables supervisors to predict the 


ENGINE is removed from Delta DC-7 at Atlanta, with aid of hydraulic-powered mobile 
crane. Delta utilizes a staggered maintenance system based on a five-day work week. 











ENGLISH CHANNEL 
CONQUERED BY AIR: 


FLIGHT INAUGURATES FIRST 
SCHEDULED AIR SERVICE 


PARIS AND LONDON. , 
BETWEEN PARIS | & 


Lucien Boxssoutrot 
| London, Eng., Feb. 8, 1919—The first 
international passenger flight became 
| aviation history today when Lucien 
|| Bossoutrot successfully landed his Far- 
man “Goliath” aeroplane at Kenley 
Aerodrome after a 2‘2-hour flight from 
|| Paris with 13 persons aboard. Captain 
|| Bossoutrot and his co-pilot reported 
that the bimotor biplane performed 
perfectly throughout the 178-mile trip. || 
The flight fulfilled the dream of Louis 
Blériot, who ten years ago made ‘* 
" first eh-~<-" 


FIRST IN INTERNATIONAL AIR TRAVEL! It’s as true of Air France today as it was 
40 years ago when Lucien Bossoutrot made the first international passenger flight from Paris 
to London, Air France sti] follows this great tradition of French leadership in aviation. Today 
Air France offers the most non-stop flights between New York and Paris. This spring Air France 
will fly the fastest jet service in Europe and the Middle East. And next year Air France will 
cover the world’s largest route network with one of the largest jet fleets in the world. 
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workload to a more exact degree than 
other systems allow. Actually, Delta 
projects its complete maintenance pro- 
gram for one year in advance so that it 
can schedule overhaul of all aircraft to 
meet the demands of personnel vaca- 
tions and heavy seasonal traffic periods. 

At present, the carrier is establishing 
maintenance standards for jet transports 
under the block system so that a realis- 
tic program will be functional when the 
first of its DC-8s arrive this summer. 

Under the block system, aircraft are 
pulled into hangars on Sunday night 
where they are immediately turned over 
to ground crews for a thorough clean- 
ing. Mechanics take over Monday with 
routine jobs for which standards and 
work sequences have been established 
under the program. During the day, 
inspectors follow through on complaints 
received from flight crews and base 
ground crews and submit their find- 
ings and recommendations to lead 
mechanics. 

These non-routine matters are in- 
cluded with routine work, and the work- 
load is then rescheduled to encompass 
both routine and non-routine work so 
that overhaul covering any one of the 
eight block periods can be completed 
by Friday. Often, non-routine problems 
are uncovered by X-ray processes to 
which the aircraft is subjected one week 
prior to scheduled block maintenance. 
Non-routine problems are under con- 
stant review and analysis to determine 
whether recurring troubles should be re- 
classified as routine. 

Workload during the week is spread 
out so that the work sequence follows 
an orderly pattern and so that no area 
of the aircraft is overcrowded at any 
one time by mechanic crews. Work 
during the week is analyzed by a “earned 
hours report” which rates the “effective- 


o 


AIRBORNE radar equipment is checked in 
Atlanta hangar by Delta’s John Mitas. 
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ness” of crews and foreman. In effect, 
the report is a time measure study and 
is used, not as measure of efficiency, but 
rather as a “scoreboard” which aids 
supervisors in running down problems 
that may be creating delays in overhaul 
functions. 

Although employes are traditionally 
bitterly opposed to time and work 
studies, Delta mechanics generally have 
accepted the earned hours report as a 
necessary factor in the over-all mainte- 
nance program of the company. Me- 
chanics’ willingness to abide by the 
program is best testified by the fact that 
Delta mechanics represent the only 
mechanic group in the trunkline in- 
dustry which has not been organized 
by a labor union. Delta’s management 


attributes the five-day week as a major 
reason for this unusual employe-man- 
agement relationship. 

The earned hours report is compiled 
from information entered on Interna- 
tional Business Machines cards, each of 
which contains the details of individual 
work items. 

Before the earned report is printed 
and circulated to department heads and 
management, foremen are given the 
opportunity to suggest any changes 
or corrections they feel warranted. 
Base maintenance programs continue 
throughout a seven-day week. All DC-6 
and DC-7 base maintenance is per 
formed at the company’s base in Miami 
and all Convair 340 and C-46 base 
maintenance is done in Dallas 


Swing-T'ail Convair 600 Proposed 


New York—Swing-tail features, to fa- 
cilitate loading and still retain the tube 
configuration of the Convair 600 turbo- 
jet and Canadair CL-44_ turboprop 
cargo transports, were described here 
last week by Earl D. Johnson, executive 
vice president, General Dynamics Corp 

Speaking at the Wings Club, John- 
son said the swing-tail feature will be- 
come standard on the CL-44, now in 
production for Royal Canadian Air 
Force, and has been proposed to the 
military and airlines for the Convair 
600. Both aircraft are now being built 
with conventional side-loading features. 

CL-44, a derivative of the Bristol 
Britannia turboprop, will be able to 
carry maximum payload of 60,000 Ib. 
or 167 passengers; interior cabin is 
about 100 ft. long and has a cubic 
volume of 7,375 ft. 

Swing-tail Convair 600 would have 
a cargo-cabin area of about 80 ft. long, 
16 ft. 8 in. wide and 7 ft. 1 in. high. 
Plane would have a range of 5,750 mi. 
with a 20,000 Ib. payload, or 2,935 mi 
with a 70,000 Ib. payload. 

Johnson said one change, to facili- 
tate high-speed loading and unloading, 
will be to design the 600 landing gear 
for “kneel-down” characteristic, bmng- 
ing the plane’s floor level even with a 
standard truck bed. 


Operating Costs 

He added that corporation analysts 
have predicted that the CL-44 can be 
operated for “as little as three and a 
half cents a ton mile for freight, and 
less than one cent a mile :for passengers 
in direct costs.” The Convair 600 
swing-tail version, Johnson continued, 
can compete with surface transporta 
tion in direct cost-per-ton-mile. 

Turning to development costs, John- 
son emphasized that the “astronomical 
costs” of complex weapon systems 
“virtually precludes the government 
from pioneering new transport-type alr- 


craft.” This leaves, he said, one major 
customer—the airlines—and a_ possible 
other customer, the non-scheduled car- 
riers. 

But these customers, the executive 
declared, may lack the necessary pur- 
chasing power, largely due to sluggish 
action on fare relief. A past president 
of the Air Transportation Assn., John- 
son, in 1954, made presentations to the 
Civil Aeronautics Board requesting 
such fare relief, since it was “obvious 
that it was necessary to enable the air 
lines to finance the needs of the coming 
jet and cargo age.’ 


Slight Relief 


He noted that “some slight relief’ 
has been granted, but stressed 

“It verges on the ridiculous that here 
in the spring of 1959, with at least 
three of the 12 scheduled airlines in 
the country in severe credit difficulties 
and with three of the remaining nine 
in a financial bind, after months and 
months the General Fare Investigation 
still seems but little closer to a con- 
clusion. 

“It is almost impossible to reconcile 
the slow, cumbersome working of the 
CAB and its policies with the fact that 
it was established under the terms of 
the 1938 act to foster and promote 
aviation,” Johnson said, and added 

“Instead, it is crippling the very in- 
dustry it was designed to aid.” 

Referring to everyday air transport 
of goods, Johnson noted that expan- 
sion of air cargo business is an in- 
evitability but that the key to making 
air Cargo a conventional means of trans 
port is in expanding the market from 
low-density, high-value goods into the 
lower-premium freight items. 

“IT know that some of the nation’s 
largest airlines are proceeding under 
the assumption that during the late 
1960s they may be carrying more cargo 
than passengers,” Johnson said. 
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DOMESTIC TRUNK 
igashevds 818,285 | 
302,031 | 


Western... 


INTERNATIONAL 

American 

Braniff 

Caribbean-Atiantic 

Delta 

Easternt 

Mackey 

National 

Northwest 

Pan American 
Alaska 
Atlantic : 
Latin America... 
Pacific 

Panagra 





408 , 209 


187,974 


350, 579 


76,029 
283,041 


116,637 


6,991 
3,619 
21,775 
4,763 


7,284 


9,346 | 
10,165 | 


2,657 
79,019 


117,083 
22,821 
9,859 





273,154 


91,840 


152,005 
43,203 
159,061 


“142,779 
61,092 
109,037 


268,556 | 
427,381 | 
64, 589 | 


5,916 
7,055 
1,550 


5,527 | 


1,566 
7,275 
21,678 


3,038 
107,828 
130,708 
87 , 857 
13,013 
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1,811,361 
556,678 
602,763 
146,688 
840,545 

130 
739,172 
250,179 
904,096 

1,664,046 

3,933,290 
396, 561 


12,660 
17,961 
3,043 
9,156 


9,760 


2,314,565 


57 ,664 
2,691,271 


724,802 | 


2,226,563 
95,312 





293 , 607 
63,193 
436,812 
25 

146, 687 
58, 157 
321,635 
732,198 
1,319,726 
102,738 


347 


6,444,129 
833,35! 
383,790 
192,081 

1,306,221 


779,222 | 
108, 454 
1,338,725 
1,917,236 
7,099,193 
382,041 


123,602 
90,723 
4,785 | 
53,329 | 


3,100 
29,950 
806 , 683 


145,655 
2,530,431 
4,728,239 
2,032,343 

499,410 


35, 300,561 62 
10, 503, 640 | 58 
15,857,643 | 56 
4,548, 102 52 
17,901,890 67 

155 
15,496,171 59 
6,275,116 57 
13,025, 208 5) 
30, 036, 697 6) 
53, 396, 676 63 
7,070, 949 50 


785,470 52 
886,915 42 
171,314 66 
681,951 





172, 400 
826,131 
5,527,713 


531,439 
16,741, 368 
18,119,741 
13, 574,641 
2,042,207 

3,781,290 


Resort 3,781,290 


Trans-Caribbean* ; ie 
Trans World _ 16,464 
UMCA Pr eT oe 198 | 
United 7,163 | 
Western 3,997 | 


1,366,071 
1,382 
87,296 
8,326 


8,138,815 
7,976 
2,153, 987 
702, 438 


“1,224,079 


241,369 | 
10,132 | . 


LOCAL SERVICE 
Allegheny 
Bonanza 
Central 
Frontier 
Lake Central 
Mohawk 
North Central 
Ozark 
Pacific 
Piedmont 
Southern 
Trans-Texas 
West Coast 


710,088 
346,384 
272,030 
592,928 
315,964 
860,210 
1,003, 885 
676,101 
680 , 289 
918,395 
576,354 
595,555 
386,145 


22,759 

6,117 
12,530 
61,227 


22,253 
9,664 
10,351 
30,965 
7,294 
14,541 
38,120 
14,829 
22,512 
20,683 
22,040 | 
26,220 
6,985 


36,792 
13,918 
11,673 
18,135 
18,145 
42,352 
56,820 
34,484 
29,245 
35,098 
25,371 
22,725 
20,324 








14,252 


21,105 
6,975 
16,710 
9,220 
35,452 
7,937 
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HAWAIIAN 
Hawaiian 
Trans-Pacific 


133,925 
11,315 


586,554 
156,905 





10,526 
1,992 


34,358 
14,218 


CARGO LINES 
AAXICO 
Aerovias Sud Americana 
Flying Tiger 
Riddle 
Domestic 
Overseas SG thes 
Seaboard & Western ‘ 630 
Slick box 3,004 


3,485,625 
745,094 
11,609,308 


3,614,503 
745,094 
12,722,063 


50,882 77 ,996 





73,183 98,119 
4,914,968 
929,035 
1,666,975 
51,848 


5,117,198 

929,035 
2,688,677 
1,890,580 


100,345 101,885 


2,417 
18, 987 


768 , 367 


HELICOPTER LINES 
Chicago Helicopter 
Los Angeles Airways 
New York Airways 


15,417 
11,986 
20 , 937 


1,314 
3,557 
1,779 


7,905 148 
1,842 69.7 
8,808 179 


1,785 
1,436 587 | 


ALASKA LINES 
Alaska Airlines 5,093 | 2,979 
Alaska Coastal ava 2,208 206 57 
Cordova : 607 | 93 31 
Ellis : 3,084 164 53 
Northern Consolidated 1,179 386 31 
Pacific Northern + 7,812 7,420 44 
Reeve Aleutian 845 | 907 35. 
Wien Alaska 1,914 | 547 10 


3,143 681, 986 
29,722 

56,062 
21,744 
119,935 
1,296,700 
234,064 
301, 150 


241,684 
3,223 
41,094 
2,120 
43,375 
293,616 
88, 246 
206,094 


128,449 
5,345 
5,469 
2,983 
33,873 
190,381 
46,831 
38,639 
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* Not available. t Eastern strike during December. 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 
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Converting DC-GAs Into Cargo-Passenger Airliners 


AiResearch Aviation Service modifies to specific airline requirements 


The cargo-passenger convertible DC-6A allows 
a change from full passenger to cargo-passenger 
configuration on three hours’ notice, and full 
passenger to full cargo changeover in 24 hours. 
Literally three airplanes in one, it assures oper- 
ators the best use of present equipment. 

Modifications include installation of seats 
on tracks... galleys and bulkheads designed 
for quick and easy removal ... passenger lava- 
tories and water systems. 

Other major modifications for DC-6 and 
DC-7 aircraft include: 


* Conversion from first class to tourist seating, 
or combinations of the two separated by a mov- 


able bulkhead. 


THE 


¢ Radar installation including design of system 
and addition of radar nose... also radio, navi- 
gation and other communication and electrical 
systems. 

¢ Extended range and increased gross weight 
of DC-6B. 

¢ Performance of any required Douglas Serv- 
ice Bulletins. 

Modifications have been performed for lead- 
ing airlines including American, Canadian 
Pacific, Pan American, Japan, Hawaiian, Swiss- 
air, Sabena and others. AiResearch’s more than 
150,000 square feet of floor space represent 
the finest conversion, modification and serv- 
icing facilities available. 


Your inquiries are invited. 


CORPORATION 


AiResearch Aviation Service Division 


International Airport, Los Angeles, Calif. * Telephone: ORegon 8-6161 





SHORTLINES 





> Aloha Airlines Inc., formerly Trans- 
Pacific Airlines Ltd. of Hawaii, has been 
reissued a certificate of public conveni- 
ence and necessity by the Civil Aero- 
nautics Board to reflect the carrier’s 
formal change of name. The reissue 
became effective Feb. 11. Aloha an- 
nounced the airline’s $1 million issue 
of four million shares of preferred 
stock has been completely sold to resi- 
dents of the Territory of Hawaii at 25 
cents per share. The airline also has 
signed a loan agreement with U. S. 
Life Insurance Co. and Continental 
Assurance Co. for $2,290,000. 


>» American Airlines is rescheduling in- 
auguration of its New York-Chicago- 
San Francisco Boeing 707-120 turbojet 
service for Mar. 22. Delay from orig- 
inal date of Mar. 1 was attributed to 
flight training delays brought about by 
bad weather conditions. 


> Civil Aeronautics Board has denied 
Rutas Aereas Nacionales, S. A.’s peti- 
tion for reconsideration of the carrier's 
application for a foreign civil aircraft 
permit to operate six flights per week 
for 12 weeks from Port-au-Prince, 
Haiti, to Miami. RANSA wanted to use 
the permit to transport bananas from 
Haiti to Miami. 


> Pan American World Airways, which 
has had a team of company experts 
training Pakistanis in all phases of air- 
line operation since June, 1955, plans 
to train 34 Pakistan International Air- 
lines employes in the U.S. this year 
under the auspices of the International 
Cooperation Administration. 


» Riddle Airlines carried 6,453,779 Ib. 
of air freight during December, a new 
company record. 


> Southern Airways will offer a fare dis 
count of 334% to college students be- 
ginning Mar. 20, subject to Civil Aero- 
nautics Board approval. Reduced-rate 
traveler must present a certificate from 
an official of his school and must pur- 
chase a round trip ticket, the return 
portion of which must be used within 
10 days after the going portion. 


> Air France, which celebrated its 
40th anniversary on Feb. 8, will in 
crease its transatlantic flights to 28 
weekly, with 23 on the New York 
Paris nonstop route, during 1959. 
Three flights each week will serve the 
Chicago-Montreal-Paris route and two 
weekly flights will be inaugurated be- 
tween Montreal and Paris. Air Francc 
also will have four nonstop flights be 
tween New York City and Mexico. 
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AIRLINE OBSERVER 


P Watch for a new flareup of the crew complement battle between the 
Flight Engineers International Assn. and the Air Line Pilots Assn. Execu- 
tive board of the engineers’ union meets in New York at the end of this 
month with drastic action indicated over the use of the fourth crew member 
Action of the board will center around the question of safety and probably 
will be brought before the Federal Aviation Agency as a technical dis- 
cussion. 


> Trans World Airlines is operating its first Boeing 707-120 transport for crew 
training and route checks from its Kansas City base. Although Howard 
Hughes has clamped a personal publicity lid on all TWA jet transport de- 
liveries, there are seven 707s in brilliant red TWA markings on ramps out- 
side Boeing’s Renton and Seattle plants with numbers 9, 10 and 11 well 
along on the Renton final assembly line. Hughes has publicly admitted 
buying only eight 707s while actual order calls for 32 of which 15 will be 
the 707-120 for domestic use and 18 model 707-320s for international 
operation. 


> Pan American World Airways has been averaging 10 hr. a day utilization 
with its fleet of six Boeing 707-120 jet transports on transatlantic operations, 
training flights and its interchange with National Airlines between New 
York and Miami. Utilization rate for Douglas DC-6B at similar point in Pan 
American’s fleet introduction averaged about three hours a day. 


> American Airlines realized a load factor of 99.5% on its Bocing 707-120 
flights during the first 18 days of transcontinental operation. Between Jan. 
25 and Feb. 11 the daily nonstop flights between New York and Los Angeles 
carried some 3,270 passengers over the route out of a total of 3,751 seats 
available on the scheduled jet flights. 


© Sikorsky Aircraft Division of United Aircraft Corp. plans to formally 
unveil its S-6]1 commercial jet helicopter this spring. $-61, which will carry 
25 passengers, is powered by two General Electric 158 gas turbines 


> Russia has started delivery of four turboprop An-10 and I-18 transports 
to its Polar Aviation Administration. Soviets say the aircraft will be used 
for regular passenger and cargo service to mainland and offshore island 
points north of the Arctic Circle and for supplying scientific expeditions 
on the polar ice. 


© Federal Aviation Agency has published a new Airplane Flight Instructor 
Examination Guide. Developed by the Examinations Branch of the former 
Civil Aeronautics Administration, the guide features a list of 20 sample 
questions to familiarize the applicant with testing techniques emploved in 
the written examination, plus studies of weight and balance, radio-telephone 
procedures, aerodynamics and determination of attitude 


> First of three identical VC-137 military transport versions of the Boeing 
707 will be delivered to the USAF Special Mission Squadron in April with 
the other two following in May and June. Interiors of the aircraft are de- 
signed as flying offices for President Eisenhower and other top government 
officials but are less elaborate than the present Columbine presidential trans- 
port. Special communications area is contained behind the crew compart- 
ment and includes both upper and lower cabin decks. Eight seats in two- 
abreast configuration occupy the next compartment followed by the office 
fitted with couches which convert into beds. Remainder of cabin upper 
deck is fitted with two abreast seats with a small table between, similar 
to American Airlines first class configuration. 


© Turboprop and turbojet transports are expected to account for 95% of 
all ton miles flown by Acroflot in 1965. Officials of the Soviet airline regard 
this as a major goal under the new Russian Seven Year Plan and claim it is 
feasible because of the high productivity of such planes as the twin jet Tu-104 
and the four turboprop II-18. Aeroflot lists the Tupelov as “seven times” 
more productive than piston powered aircraft; the Il-14 as “eight times 
more productive, and the Tu-114 as “20 times” more productive 











6 out of 7 
Jet travelers to Europe 


choose Pan Am 
Jet Clippers 


6'2 hours from New York to Europe 
—that’s Jet Clipper Magic! 


The dramatic impact Jet Clippers* have 
made on transatlantic travel is due in part 
to the fact that these are the world’s fastest 
airliners. Couple this with their amazing 
comfort and quiet and you have the swift 
magic that leads 6 out of 7 transatlantic Jet 
travelers to choose Pan Am. 


This is an unequalled story of success... 
never in the history of aviation has an air- 
liner met with such immediate approval... 
nor with such good reasons. 


What are the reasons? Speed, conven- 
ience and economy. Pan Am Jet Clippers 
are fastest to London, and the only Jets to 
Paris and Rome. Convenient daytime, and 
nighttime flights leave daily. And only on 
Pan Am do you get economy class Jet serv- 
ice. There’s no extra fare for extra speed! No 
wonder Pan Am is the Jet leader to Europe, 


*Trade-Mark, Reg. U.S. Pat. O&, 


WORLD'S MOST EXPERIENCED AIRLINE 


FIRST ON THE ATLANTIC 


FIRST ON THE PACIFIC 
FIRST IN LATIN AMERICA 
FIRST "ROUND THE WORLD 











--- NEWS IS HAPPENING AT NORTHROP mY 


RADIOPLANE RP-77D 
SETS NEW DRONE 
ALTITUDE MARK! 


New holder of an unofficial world altitude 
record for propeller-driven drone aircraft — 
Radioplane’s RP-77D aerial target. This 
record-breaking bird climbed to more than 
46,000 feet during Army evaluation at Dona 
Ana Range, Fort Bliss, Texas. 


Sidelight on the flight: the record-setting drone 
had six previous flights to its credit — is ready 
for further action after its seventh recovery by 
two-stage parachute. 


Rocket launched, Radioplane’s RP-77D is 
turboprop powered to speeds in excess of 400 
miles per hour at above 40,000 feet — and is 
capable of flight duration exceeding one hour 
at this altitude. Relative to performance, it is 
a low-cost target. Constructed almost entirely 
of fiberglass laminate, the RP-77D has an 
additional capability for photo and television 
combat surveillance missions. 


Other current Radioplane drones in develop- 
ment are the supersonic USAF XQ-4A weapon 
evaluation target and the XKD4R-1 rocket 
target for the U.S. Navy — two more members 
of the world’s only complete drone family. 


RADIOPLANE 


Van Nuys, California, and El Paso, Texas 
A Division of Northrop Corporation 








SPACE TECHNOLOGY 





RELIABILITY of rocket-engine clusters can be raised considerably by designing them with engine-out capability. Hypothetical vehicle 
can have successful first-stage boost with two engines shut down on one side of the cluster even though one is a gimbaled control engine. 
Other three control engines are canted left to counteract asymmetric thrust. To allow a mission to be completed with a 2/13 reduction 
in thrust, payload would have to be reduced by about the same percentage. With this design it is theoretically possible to make reliability 
of cluster higher than that of any single engine in the cluster. 


Clustered Rockets May Boost Reliability 


By J. S. Butz, Jr. 


Washington—Clusters of rocket en- 
gines that will be capable of completing 
a mission after one or more engines 
have failed may become the most re 
liable and economic boosters for large 
space vehicles. Using the engine-out 
safety concept employed for years on 
multi-engined aircraft, the aggregate re- 
liability of clustered space propulsion 
systems may be theoretically raised well 
above the reliability of any single rocket 
engine. 

This philosophy of redundant engines 
for million pound thrust plus boosters is 
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receiving consideration among industry 
and government agencies for financial 
as much as reliability reasons. Even 
though the payload of vehicles powered 
by such clusters of existing powerplants 
would be considerably smaller than that 
of a similar vehicle powered by a large 
single chamber engine, the possible in- 
crease in reliability could more than 
offset the weight penalty. 

Apparently the time is not many 
years away when the U.S. will be 
launching = vehicles which weigh 
over one million pounds and cost in the 
neighborhood of $100 million each 
The thought of losing several of these 


budgetary as well as physical giants dur 
ing a development program is not rest 
ing easily at many management levels 

Reliability of the various systems in 
these vehicles then is of great concern 
and must approach 100% if the over- 
all reliability of the vehicle is to be ac- 
ceptable 

Iwo primary methods of achieving 
high reliability are being debated at the 
technical level as planning for the first 
large space vehicles progresses in U.S 
military and civilian agencies and in 
industry. The two general methods are 
e Dual systems—Use of redundant 
guidance packages, instrumentation, 
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NTDC’S* ANTI-SUB TACTICS TRAINERS BY ERCO; 
AD-5N, P5M-1, S2F-1, ZSG-4, 

P2V-5, P2V-7... AND NOW THE S2F-3, 
PROVIDE INTEGRATED CREW TRAINING 
FOR THE MEN SAFEGUARDING OUR 
SHORE-LINES. THIS LATEST ERCO 
7-MAN TEAM TRAINER SIMULATES ALL 
ASPECTS OF ANTI-SUBMARINE 
WARFARE FROM SEARCH, TO TRACK, TO KILL. 


ol *NAVAL TRAINING DEVICE CENTER 


ERCO TRAINING—TO FILL THE SUITS ..TO MAN THE PLANE. 


AMERICAN CAR AND FOUNDRY e¢ ADVANCED PRODUCTS e 


AVION 


KILLER 


N N G 


Man-machine task analysis (instructor and crew) — 
maximum learning transfer. 

Automatic self-checking system—maximum utiliza- 
tion through minimum maintenance. 

Complete environmental realism. 

Completely activated tactical equipment. 


Largest magnitude simulator for team training. 


i fed 4 Pp 


NUCLEAR PRODUCTS—ERCO, DIVISION OF 
QCf INDUSTRIES, INC., RIVERDALE, MARYLAND 


a CARTER CARBURETOR . SHIPPERS CAR LINE . w.K.M. 
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LIGHT 
AND eS 


| ACCURATE Oy , 
ACCELEROMETER 


... only three ounces in weight, 
this rugged unit has 0.5% linearity 
to half range, 2% to full range. 


Cluster Reliability 


Probability All En- Probability Nine or 
gines Will Operate More Engines Will 
Properly Operate Properly 


60% 
90% 35% 74% 
85% 20% 54% 


Estimates of theoretical reliability of clusters with 10 engines are shown. Figures are 
only intended to show trends and were obtained using simple probability and assumed 
reliability for each engine. Main benefit of clusters is to greatly increase available 
thrust using existing engines but engines must have high reliability for the cluster 
to have good reliability even if it is designed to function with one or two engines out. 


Probability Eight or 
More Engines Will 
Operate Properly 
98% 

91% 


78% 


Reliability of 
Each Engine in 
Cluster 


95% 91% 











control units and other systems as well 
as clustered engines which can back 
each other up in case of failure. 

e Single systems—Develop components 
with high enough reliability to allow 
single systems to be used thus allowing 
a significant increase in payload. 

It is generally considered that relia- 
bility data on present systems and that 
projected for future equipment is not 
conclusive enough to show that either 
of these design philosophies has a clear 
superiority over the other. The debate 


Radiation Sleuth 


Mass spectrometer, similar to this 
(arrow) developed by Carl Mcllwain of State 
University of Iowa, may be used to deter- 
mine composition of van Allen radiation by 
establishing whether it consists predomi- 
nantly of electrons, protons or other charged 
particles. One type spectrometer employs 
focusing coil which allows only electrons to 
pass through to scintillation counter. By 
varying voltage on coil, scientists can estab- 
lish electron energy level. Another type of 
spectrometer magnet to 
sweep out electrons and pass only positively 
charged particles. Third type gives an out- 
put pulse whose height indicates whether 
positive charged particle is a proton or an 
alpha particle. Spectrometer shown is type 
used in earlier rocket probes aboard a Nike 
Cajun fired from Fort Churchill, Canada. 


unit 


uses permanent 
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probably will continue at least through 
the next generation of space and ballis- 
tic missile systems. 

Contracts already have been let for 
some of this equipment which includes 
two 1- to 1.5-million Ib. thrust rocket 
engines. One is a cluster of eight of 
the widely-used Rocketdyne engines 
basically developing about 150,000 Ib. 
thrust which has reached a reliability of 
around 90% or better in most of its 
installations. ‘This cluster will be en- 
gineered by the Army Ballistic Missile 
Agency for Defense Department's Ad- 
vanced Research Projects Agency. ‘The 
other is a single chamber engine to be 
developed by the Rocketdyne Division 
of North American Aviation for the 
National Aeronautics and Space Admin- 
istration. If past experience may be 
used as criteria, this engine will not 
have a reliability near 90% until it has 
been flight tested 20 or 30 times 

According to the schedule being pre 
sented to Congress, these two boosters 
will carry U.S. hopes for large space 
vehicles during the next 10 vears. Both 
engines are best suited as regards efh 
ciency to power vehicles with takeoff 
weights around | million Ib. or more 
but the cluster with engine-out capabil 
ity could materially raise the chances of 
successfully launching lighter vehicles 

There are a number of major consid- 
crations in the design of clusters that 
satisfactory engine-out perform- 
ance. One is to keep each engine in the 
cluster completely separate from the 
others with individual fuel pumps and 
turbines. The propellant tankage would 
be the only system common to all the 
engines. In this way anv engine may be 
climinated from the cluster without im 
pairing the operation of any other 

Another design point is to provide 
instrumentation to detect the beginning 
of trouble in each engine and an auto 
matic control to cut the engine off 


have 


Experience has proven that most mal 
functions in a rocket engine are not im 
mediately catastrophic and that a great 
percentage of failures give advance warn 
ing. Instrumentation that might be 
used to report an impending failur 
could include a vibration gage to show 
unsteady or rough burning of the en 


... requiring NO HEATERS, 
with compensated damping 
0.5 = 0.1 from 

~45°F to +230°F. 


‘the 
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ACCELEROMETER 


. . input ranges, full scale, 
+2.5 to 1000 G's. Full scale 
output 7v at 400 cps excitation. 
Resolution 0.01% of full scale. 


ENVIRONMENTALLY 
QUALIFIED 


ACTUAL 
SIZE 


500 G's shock 
30 G's to 2000 cps 


vibration 


the 


lightness you need and the accuracy 


you've been seeking . . . in the AP-S1 


ACCELEROMETER 


The constant-damped AP-S1 pendulous 
accelerometer is another advanced de 
sign in our inertial family. 


Military Products Department 


American-Standard 
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100 Morse Street, Norwood, Massachusetts 





You can depend on Myatt 
_ jet engine bearings... 


FOP PRECISION 
EXCEEDING 
SPECIFICATIONS 








Calling on Hyatt to build your jet engine bearings assures 

you of the ultimate in bearing precision. 

And HYATT’S uncompromising quality controls 

THE LOCKHEED ELECTRA IS POWERED BY guarantee this precision throughout the entire production 
schedule. HYATT'S uniform accuracy prevents vibration— 

ALLISON 501-D-13 PROP-JET assures longer, smoother operation in every single 

ENGINES application! Every bearing we deliver will measure up— 
not merely to your minimum specifications, 


WITH HYATT HY-ROLL BEARINGS but to your highest expectations! 


IN THE POWER SECTION AND Request par ee for size ranges and load ratings of 
REDUCTION GEAR standard HYA Aircraft Bearings. 
For expert engineering and production help in solving 








— bearing problems, contact Hyatt Bearings Division, 
eneral Motors Corporation, Harrison, New Jersey. 


ge Another a contribution to aviation progress 
y, Hiy-ROLL BEARINGS 
FOR AIRCRAFT INDUSTRY 





gine, pressure gage to monitor combus- 
tion chamber pressure and temperature 
gages to indicate the development of 
hot spots. Even though sophisticated 
systems could be developed to cut off an 
engine having any of wide variety of 
troubles, the systems would add to the 
general complication of the vehicle. 

From the control standpoint, a clus- 
ter that had only four gimbaled en- 
gines would be able to operate with any 
one of the four shut down. Pitch and 
vaw control can be maintained so long 
is One engine on each axis is running 
but roll control requires two engines on 
any one axis. A switching arrangement 
would be required in the autopilot to 
phase one control axis completely out 
when roll signals were sent from the 
guidance system and one gimbaled en- 
gine was not functioning. 

Other major points in the debate con- 
cerning clusters and very large single 
chamber engines include: 

e Clusters lend themselves to reduced 
manufacturing and maintenance costs 
because assembly line techniques can 
be used to produce the larger numbers 
of smaller engines required. Defective 
systems on clustered engines would be 
casier and less costly to replace. 

¢ Development costs of clusters of 
proven engines would be much lower 
than those for developing single cham- 
ber engines over | million Ib. thrust 

® Reliable single chamber engines of 
this size, however, are considered vital 
for the very large space probes planned 
for the 1970s. These 1 million Ib. 
thrust plus single chambers would be 
clustered to send payloads of up to 100,- 
000 Ib. on long space journeys. 

e Ground checkout of the clustered en- 
gines prior to launching, while it prob- 
ably would be more of a routine job, 
especially if today’s engine were used, 
tlso probably would require more per- 
sonnel and considerably more time 
Cutdown schedules would be more 
difficult to maintain 

e Clustered engines might be less sus- 
ceptible to damage during recovery after 
boosting a space vehicle. Recovery of 
both types of 1 million Ib. thrust plus 
boosters is planned to cut down costs of 
the large space probes 


British Continuing 
Blue Streak Missile 


London—Continued development of 
the Blue Streak, liquid fueled, medium 
range ballistic missile, and a “signifi 
cant increase” in the production rate of 
nuclear warheads are the main points of 
1 defense White Paper published here 
Defense expenditure will reach $4,239,- 
564,000 during 1959-60, the report says, 
which is 4% over the original estimate. 

[he White Paper also disclosed that 
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TEXAS 


BIRD’S IR VIEW... 
of a Hot Stove Pipe 


THE WEDDING OF OPTICS to electronics may well be the 
marriage of the century ...a Tl-fostered union produc- 
ing infrared guidance systems capable of finding, 
evaluating, rejecting false targets, and directing its 
“bird” to point-of-impact. Texas Instruments — leading 
producer of silicon optics for infrared applications — 
has achieved an intimate understanding of this and other 
unusual materials for specific portions of the spectrum. 


In one of the nation’s best equipped facilities, TI optics 
specialists design, grind, polish, and coat silicon lenses, 
prisms, windows, and other elements with the precision 
accuracy necessary for even the feeblest IR signals. Backed 
by a full-time engineering service with fast computers 
for design execution, the Texas Instruments optics team 
has the “know-how” to carry through your project from 
sketch pad ideas to custom-made systems. For detailed 
information on any phase of precision optics technology, 
contact SERVICE ENGINEERING DEPARTMENT: 


Oo OPTICS DEPARTMENT 


INCORPORATED 
6000 LEMMON AVENUE 
DALLAS 8. TEXAS 





INSTRUMENTS 
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_297¥ ~ 423° 
for cryogenic flow control — 


HYDROMATICS 
FLO-BALL VALVES 


100% FLOW EFFICIENCY 


IDEAL THROTTLING CHARACTERISTICS 
POSITIVE MOISTURE-SEALED ACTUATION 
FULLY QUALIFIED 

UNIQUE MODULAR DESIGN 


e PROVEN RELIABILITY 

e ZERO LEAKAGE 

@ MAXIMUM SERVICE LIFE 
e FASTEST RESPONSE 


“LOX-CLEAN” 
All Hydromatics 


valves are 
ca ly processed and 
certified 
“LOX-CLEAN” prior 
to delivery 








a unified command embracing all the 
armed services is to be set up soon 
in the Mediterranean and possibly later 
in the Far East. 

The White Paper had nothing to say 
on the present uncertain status of a 
number of acronautical research and 
development contracts. Neither did it 
comment on the current priority of 
Blue Streak development—an omission 
from previous years. 

The decision to proceed with Blue 
Streak scotches persistent rumors that 
this missile was to be abandoned in 
favor of the Lockheed Polaris fleet bal- 
listic missile system. According to the 
White Paper, the V bomber series will 
be phased out as Blue Streak becomes 
operational. 

Among the reasons currently being 
quoted for this decision is the fact 
that Blue Streak could be used in a 
future British space program—as noted 
in the White Paper—but the Polaris 
could not. 


Progress Report 


Most of the White Paper amounted 
to a progress report on the five year de- 
fense program that was announced in 
1957. 

It confirms that (1) the English Elec- 
tric P.1B Lightning jet fighter will go 
into service next year equipped with 
the Firestreak infrared missile and will 
later be armed with a higher perform- 
ance guided weapon; (2) later version 
of the Army’s Thunderbird and the 
RAF’s Bloodhound ground-to-air mis- 
siles are under development; and (3) 
development of the Avro stand-off bomb 
is progressing satisfactorily. 

No further details of the TSR-2 
project to re -pl: ice the Canberra bomber 
(AW Feb. 2, p. 37) were noted in the 
White Paper. But the government con- 
firms its intention to order a small num 
ber of strategic fighters capable of 
carrying guided missiles and their 
ciated codes vehicles. 

Commenting on Royal Navy cquip- 
ment, the White Paper states that 
preliminary work on the County-Class 
guided missile ships has begun. These 
will have propulsion equipment of very 
low specific weight combining stcam 
ind gas turbine units and will be armed 
with the Seaslug missile and the short 
ranged Seacat. The Sea Vixen, which 
comes into service this vear, will have 
the Firestreak missile. The Westland 
Wessex will become the Navy's main 
inti-submarine aircraft—an_ all-weather 
helicopter 

Greater production rate of nuclear 
warheads, according to the White Paper, 
has been made possible by a “valu- 
able” exchange of technical informa 
tion with the U.S., together with the 
results of the government's latest tests. 

Some observers believe that this col 
laboration has led to a partial substitu 


asso- 
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tion of lithium for tritium in the war 
head. 
The report adds nothing new to the 


dreadnought nuclear submarine devel- 
opment wp ya which is stated to be 


proceeding at an advanced rate. 


Space Avionics Study 
Contract Given ITT 


New York—Tcrminal guidance meth- 
ods for space vehicles will be studied 
by International Telephone & 
graph Corp. under a new contract 
awarded by 
ment Command. 





Tele- 


Air Research & Develop- 


























VG 460 * 30 VOLTS 


75 AMPERES 100 AMPERES 
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VG 840 + 30 VOLTS 
100 AMPERES 


200 AMPERES 


Write for technical data. 


BREEZE PRODUCTS: ACTUATORS + HOISTS 





VG 600 * 30 VOLTS 
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VG 1000 * 30 VOLTS 


Program objective is to define guid 
ance system requirements and suitable 
techniques and designs. This will in 
clude sensors to measure the vehicle's 
velocity vector relative to space ob 
jects, altitude of vehicle above the 
planet surface and attitude of vehicle 
with respect to its velocity vector as 
well as its position in space 

Guidance system is to process meas 
ured data, determine the acceleration 
forces to be requested of the control sys 
tem, transmit these requests to earth or 
space stations for referenced signals. 
The program will be carried out at 
Il'l’s  Astrionics Laboratory, Ft 
Wayne, Ind. 


STARTER GENERATORS 


Ten solid years of design, development 
and manufacture have given Breeze 
unmatched experience in solving the 
problems of special starter generator 
equipment. Our equipment is designed 
to high performance needs in critical 
applications . . . with special emphasis 
on SMALL GAS TURBINE EN- 
GINES. It has been tested and proved 
in trainer aircraft, target drones, heli- 
copters and related ground support 
equipment. Our engineers know this 
subject thoroughly. Our experience in 
this field has no equal. 


Gia) 
« 


CORPORATIONS INC. 
700 LIBERTY AVENUE - UNION, N. J. 
TRANSMISSIONS + GENERATORS + STARTERS 


STARTER GENERATORS + BELLOWS + SLIP RINGS - HOSE CLAMPS + HITEMP FLEXIBLE TUBING 
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LABORATORY QUALITY AT 
MASS-PRODUCTION PRICES 


... With Bendix temperature- 
compensated tachometer generators 





Bendix has the facilities to give you all the precision and accuracy 
you want in tachometer generators—at volume production prices. 
And our volume production means delivery when you want it. 

Most important of all, Bendix Tachometer Generators feature 
laboratory quality because of unique, high-precision manufac- 
ture and extensive test facilities. For example, these generators 
deliver accuracies within 1/10 of 1% over a wide speed range 
due to calibration by specially built Bendix production test 
equipment. Further, they’re temperature-compensated over a 
range from -——55°C to +125°C. 

Bendix Tachometer Generators are available in frame sizes 
10, 11, 15 and 23—and offer the latest developments in minia- 
turization, integral motors, and other desirable features. 


THE STEP THAT PAYS. Find out today how the Bendix 
“Supermarket” gives you more tachometer generator for your 
money—how it can meet your needs promptly, efficiently and 


economically. 


Eclipse-Pioneer Division bw ; 
P Teterboro, N., J. “ end” 


District Offices: Burbank ond Son Francisco, Colif.; 
Seottle, Wash.; Dayton, Ohio; and Washington, 
D. C. Export Sales & Service: Bendix international 
Division, 205 E. 42nd St, New York 17, N. Y. 


“TRY THESE 
PRECISION COMPONENTS 
FEATURED AT THE 


BENDIX 
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Army Contracts 


Following is a list of unclassified con- 
tracts for $25,000 and over as released 
by U.S. Army contracting offices: 

U. 8. ARMY ENGINEER DISTRICT, 
Jacksonville Corps of Engineers, 575 River- 
side Ave., Jacksonville, Fila. 

Jefferson Construction Co., Miami, Fia., 
construction of Eglin Gulf Test Range, 
Marco Island Site, Naples, Fla., (EBG-0s- 
123-59-30), $1,247,403 

dames H. Craggs Construction Co., Gains- 
ville, Fila., construction of apron, opera 
tional, utilities and hazard removal, MeCoy 
AFB, Pinecastle, Fla., (ENG-08-123-59-18), 
$1,998,669. 

Diversified Builders, Inc., Patrick AFB, 
Fla., construction of telephone exchange ad- 
dition and auto maintenance facilities 
AFMTC, Patrick AFB, Fla., (ENG-08-123- 
59-33), $275,119. 


Ut. S&S ARMY ENGINEER DISTRICT, 
Sacramento Corps of Engineers, Wright 
Bidg., 1209 - 8th Street, Sacramento, Calif. 

Earl & Wright, San Francisco, prelim- 
inary and final design of ammunition stor- 
age multi-cubicle magazine and hanga 
maintenance operational at Beale AFB, 
Calif., contract no DA-04-167-eng-2014, 
$58,000 

H. J. Brunnier, San Francisco, design of 
shop, aircraft maintenance, field, Travis 
AFB, Calif., contract no. DA-04-167-eng- 
2015, $32,500 

W. J. Kueben Co., San Rafael, Calif., 
standard automatic portion addition to op- 
erations building, Mather AFS, Mather, 
AFB, Calif., contract no. DA-04-167-eng- 
2018, $82,295 

i. Ball, Inc., Danville, Calif., run- 

primary strengthening and facilities, 
McClellan AFB, Sacramento County, Calif 
contract no. DA-04-167-eng-2020, $1,782,590. 

t. &. ARMY ENGINEER DIVISION, 
New England Corps of Engineers, Provi- 
dence Area, 187 Westminster St., Providence 
3, R. 1. 

Theodore Loranger & Sens, New Bedford 
Mass., construction of airmen dormitories 
Otis AFB, Mass., (IFB ENG-19-016-59-55), 
(contract no. DA-19-016-ENG-6209), $1,- 
350,500 


Lt. S&S. ARMY CORPS OF ENGINEERS 
DISTRICT, Huntington Corps of Engineers, 
237 - 4th Ave., Huntington, W. Va. 

W. Harley Miller, Ine., Martinsbure, W 
Va., construction of Air National Guard 
control tower and installation of runway 
barriers at Martinsburg Municipal Airport, 
Martinsburg, W. Va., contract no. DA-46- 
022-ENG-2503, (IFB ENG-46-022-59-14) 
$154,379 

George W. Timmons, Columbus, Ohio 
modifications to existing dining hall at Clin 
ton County AFB, contract no. DA-46-022 
ENG-2513, (IFB ENG-46-022-59-20), $124,- 
898. 

George W. Timmons, Columbus, Ohi 
grading, roads and utilities at Clinton 
County AFB, Ohio, contract no. DA-46-022- 
ENG-2514, (IFB ENG-46-022-59-21), $596,- 
569 


SAVANNAH DISTRICT CORPS OF EN- 
GINEERS, Savannah, Ga. 

Ballenger Paving Co., Ine., Greenvyill 
a construction of apron operation 
alert Turner AFB, Albany, Ga (IFB 
ENG-09-133-59-17), $1,155,640 

R. H. Wright, dr... & Associates, ©o- 
lumbus, Ga., construction of readiness crew 
building, Robins AFB, Ga., (IFB ENG-#9%- 
133-59-24), $326,981. 


UL. 8. ENGINEER DISTRICT, New York, 
Corps of Engineers, 111 East 16 Street, 
New York 3, N. Y¥. 

Ames and Denning, Inc., Rome N. ¥ 
construction of alert hangar protection 
Griffiss AFB, N. Y., (IFB ENG-30-075 
59-13), $32,095 

Anderson Construction Co., Ine., 
ington Station, N. Y., construction of 
FPS-35/24 radar tower, Montauk AC&W 
Station, (IFB ENG-30-075-59-101) contract 
DA-30-075-ENG-8584, $792,02 

Guldi_ Electric Construction Co., Ine., 
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Westhampton Beach, N. Y., ADC ramp 
and hangar electrification, Suffolk County 
AFB, Westhampton, L. L, N. Y., (nego- 
tiated) contract DA-30-075-ENG-8685, $31,- 
500. 


U. 8 ARMY ENGINEER DISTRICT, 
Mobile, Corps of Engineers, 2301 Grant 
Street, Mobile, Ala. 

Mechanical & Chemical Equipment Co., 
Inc., Tampa, Fla., construction of de- 
mineralized water supply facility at Eglin 
AFB, Fila., contract DA-01-076-ENG-4450 
(IFB ENG-01-076-59-43), $34,351. 

Greenhut Construction Co., Inc., Pensa- 
cola, Fla., construction of blast deflector 
fences at Eglin AFB, Fla., contract DA-01- 
076-ENG-4451 (IFB ENG-01-076-59-41), 
$37,337. 

Valley Construction Co., Columbus, Miss., 
construction of field maintenance hangar 
at Tyndall AFB, Fla., contract DA-01-076- 
59-38, $611,304. 

Pearce and Gresham Co., Decatur, Ala., 
construction of propellant development fa- 
cilities (Thiokol) at Redstone Arsenal, 
Ala., (first increment), contract DA-01-076- 
PENG-4444 (IFB ENG-01-076-59-39), $1,- 
042,253; construction of preflight evalua- 
tion laboratory at Redstone Arsenal, Ala., 
contract DA-01-075-ENG-4445 (IFB ENG- 
01-076-59-34), $1,060,948. 


U. 8 ARMY ORDNANCE DISTRICT, 
Philadelphia. 

Western Electric Co., Ine... New York, 
Nike spare parts and components, DA-36- 
034-ORD-2228, $48,896. 

Western Electric Co., Inc., New York, 
Nike spare parts and components, DA-36- 
034-ORD-2228, $118,516. 

Western Electric Co., Inc., New York, 
Nike spare parts and components, DA-36- 
034-ORD-2228, $568,097. 

Trustees of Princeton University, Prince- 
ton, N. J., study of aerodynamics of flame 
stabilization, DA-36-034-ORD-2183, $17,- 
800 


U. 8. ARMY ENGINEER DISTRICT, Los 
Angeles Corps of Engineers, 751 8S. Figueroa 
St.. Los Angeles 17, Calif. 

Matich Bros., Colton, Calif., alert facilities 
at March AFB, Calif., (ENG-04-353-59-38), 
$1,513,562. 

Montgomery Koss Fisher, Inc., Los An- 
geles, control building, firing control room 
and connecting passageway at Edwards 
AFR, Edwards, Calif., (ENG-04-353-59-53), 
$65,000 


DISTRICT ENGINEER, U. 8S. Army En- 
gineer District, Galveston District, Galves- 
ton, Texas. 

Archie C. Fitzgerald, Austin, Texas, readi- 
ness crew bidg., Bergstrom AFB, Texas, 
contract no. DA-41-243-eng-3920, (Inventory 
no. ENG-41-243-59-33), $349,065 


BOSTON ORDNANCE DISTRICT ARMY 
BASE, Boston, Mass. 

Raytheon Manufacturing Co., Andover 
Mass., electronic components, Hawk mis- 
sile, DA-19-020-ORD-4777, 11 line items 
$866,880, 

Raytheon Manufacturing Co., Waltham, 
Mass., engineering services, Hawk missile, 
DA-19-020-ORD-4041, $5 million 

Yale University, New Haven Conn., 
research study of theoretical nuclear 
physics, DA-19-020-ORD-4763, $42,054 

Barnes Engineering Co., Stamford, Conn., 
research in measurement of re-entry bodies 
of missiles, DA-19-059-ORD-2656, $92,672 


Ut. &. ARMY ORDNANCE DISTRICT, 
Los Angeles 55 South Grand Ave., Pasa- 
dena, Calif. 

Sperry Utah Engineering Laboratory Di- 
vision, Sperry Rand Corp., Salt Lake City 
Utah, work on the Sergeant missile and its 
ground handling equipment $22 million 

Kocketdy ne Division, North American 
Aviation, Inc., classified contract work, $4,- 
380,730. 

California Institute of Technology, Pasa 
dena Calif., research and development 
work to be performed at the Jet Propul- 
sion Laboratory, Pasadena, $947,640 

The Firestone Tire & Rubber Co., Los 
Angeles, Corporal missile repair parts, 
$442,172. 
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General Electric Co., Phoenix, Ariz., 
digital computation facility operation at 
the U. S. Army Ballistic Missile Agency, 
Redstone Arsenal, and supplementary work 
at Tempo, Ariz., $286,435. 

Dale Products, Inc., Albuquerque, N. M., 
supply contract for test equipment, $143,- 
033. 

interstate Electronic Corp.. Anaheim, 
Calif., research and development contract 
for airborne transponders, $127,580. 

Douglas Aircraft Co., Inc., Santa Monica, 
Calif., Nike missile repair parts, $120,818. 

Selar Aircraft Co., San Diego, Calit., 
classified research and development con- 
tract, $98,850. 

Gilfillan Brothers, Inc., Los Angeles, 
Corporal missile repair parts, $69,633. 

Houston-Fearless Corp., Los Angeles, 
operation of photographie laboratory, $52,- 
32 


Navy Contracts 
Following is a list of unclassified con- 


tracts for $25,000 and over as released 


bv U.S. Army contracting offices: 

AVIATION SUPPLY OFFICE, 700 Rob- 
bins Avenue, Philadelphia, Pa. 

Eclipse-Pioneer Division, Bendix Aviation 
Corp., Teterboro, N. J., services and ma- 
terials: to overhaul, repair and modify gyro 
horizon indicators, N383-57026A (383/ 
216355/59), $45,826 

Servo Corp. of America, New Hyde Park, 
N. Y., computer assemblies: for various air- 
craft, N383-56948A (383/216179/59), $481,- 
400. 

Airaterra, Glendale, Calif., valves: oxy- 
gen for various aircraft, N383-57334A (JD- 
383/217087/59), $33,076 

Eclipse-Pioneer Division, Bendix Aviation 
Corp., Teterboro, N. J., services and ma- 
terials; to repair, overhaul and place in 
operating condition, indicators, N383- 
57012A (383/216113/59 and 383/216114/59), 
$46,470. 

Secintilla Division, Bendix Aviation Corp., 
Sidney, N. Y., coils and cable assemblies: 
for various aircraft engines, N383-57436A 
(383/213159/59), $47,528. 

A. M. Byers Co., Pittsburgh, Pa., steel 
bars; chrome-molybdenum, N383-57627/ 
(IF B-383-366-59), $43,669. 

Aeronautical Division, Minneapolis- 
Honeywell Regulator Co., Minneapolis, 
bearing and stage assemblies: used on in- 
dicators for F11F-1 aircraft, N383-56940A 
(383/216315/59), $26,078. 

Co-operative Industries, Ine., 
N. J., waveguide assemblies: for airborne 
radar equipment, N383-57510A (383 
232091/59), 27,092. 

fenry Spen & Co., Inc., Brooklyn, N. Y., 
disks and valves: to support oxygen trail- 
ers, aircraft support equipment, N383- 
56802A (383/261107/59), $95,695. 

Lear, Inc., Grand Rapids, Mich., controls 
altitude for various aircraft, N383-56917A 
(383/7144-29969/57), $89,015 

Dynamic Air Engineering, Inc., Los An- 
geles, fans: axial for use on WV-2 and 3 
aircraft, N383-57228A (383/234445/59), 
$60,437 

AiKesearch Manufacturing Co., Los An- 
geles, services and material to overhaul 
repair and restore to operating condition 
compressors N383-56099A (383/212090/59 
and 383/212091/59), $292,819 

Avien, Inc., Woodside, N. Y., indicators; 
fuel quantity, for various aircraft, N383- 
57403A (383/216376/59), $31,561 

Flight Kefueling, Inc., Baltimore, gear 
and sprocket assemblies: for use on aerial 
refueling reel assemblies for A3D-2 
craft, N383-56693A (383/214150/59) 


Chester 


B. F. Goodrich Aviation Preducts Divi- 
sion, B. F. Goodrich tubber Co Akron 
Ohio, boots de-icer for various aircraft 
N383-564-0A (383/217067/59), $823,955 

Kubber Fabricator, Inc., Grantsville, 
W. Va., vests life preserver pneumatic, 
N383-56410A (3 2 5 

David Clark Co., Worcester, Mass., sound 
attenuating devices; for use on flight deck 
helmets N383-57488A (IF B-383-307 
$89,119 

K. A. Hawks Division, Sierra PE 
ing Co., Sierra Madre ‘alif 
CIF E-383-349-59), $54,02¢ 


R3/217067/5%), $823,955 


P.S. and don’t forget these 
other quality products at the 


BENDIX 
“SUPERMARKET” 


With our greater variety and 
greater volume of the precision 
components listed below, we 
have become the “supermarket” 
of the industry. We feature fast 
delivery and mass-production 
economy—plus the highest pre- 
cision quality. 


400-CYCLE SYNCHROS 

(Frame sizes: 8, 10, 11, 15, 22) 
Control Transformers « Differ- 
entials « Receivers « Resolvers 
¢« Transmitters 

GYROS 
Directional, Free, Rate, Roll 
and Vertical Gyro Transmitters 
¢ Stable Platforms 


MOTORS AND GENERATORS 
Gear Head Motors and Motor 
Generators « Low-Inertia Servo 
Motors « Motor Generators « 
Rate Generators 


PACKAGED COMPONENTS 
Analog-Digital Converters « 
Azimuth Counters « Cam Com- 
pensators * Clutched Synchros « 
Dual-Speed Synchros « External 
Slip-Ring Synchros + Follow-Up 
Mechanisms + Miniature Dif- 
ferential Gear Assemblies « 
Servo Assemblies 


RADAR DEVICES 
Airborne Radar Antennae «+ 
Ground Antenna Pedestals 


YoB\BS 


You Can't Beot The Bendix 
“Supermarket”. Try us. 


Eclipse-Pioneer Division 


“Gendix” 


Teterboro, N. J. 





Now, Fluoroflex-T 


hose of Teflon 


Unique assemblies that could pass the rigid test established 
for a 4000 psi hydraulic system, Fluoroflex-T 14” I.D. lines again 
proved their reliability for high pressure service. 


In punishing impulse tests these assemblies were subjected to 
550,000 impulse cycles, then proof pressure tested at a 
sustained 10,000 psi. There were no failures at all. 


The severest service always singles out the hose with 

the highest performance capabilities. If you’re now planning 
a 4000 psi system, write for test data. Dept. 212, 
RESISTOFLEX CORPORATION, Roseland, New Jersey, 


@Fluoroflez is a Resistoflex trademark, reg., U.S. pat. off. 
@Teflon is DuPont's trademark for TFE fluorocarbon resina. 


— Originators of high temperature fluorocarbon hose assemblies. 
esistofliex 


ROSELAND, NEW JERSEY + WESTERN PLANT: BURBANK, CALIF. « SOUTHWESTERN PLANT: DALLAS, TEX. 








Bendix Proposes Supersonic Targets 


By David A. Anderton 


Paris—First details of a pair of target 
systems—Penny and Hilo—designed for 
more realistic training of interceptor 
pilots and missile operators were pre- 
sented at the Bendix Engineering Con- 
ference and Display here Feb. 9-11. 
¢ Project Penny is an _air-launched, 
supersonic expendable target, powered 
by a dual-chamber liquid rocket engine. 
¢ Project Hilo is a ground-launched tar- 
get powered by a ramjet engine and ca- 
pable of high performance at all alti- 
tudes from a few feet off the deck to 
above current bomber cruise heights. 

Both projects have been submitted by 
Bendix Aviation Corp. in current USAF 
ind Army competitions, Competing de- 
signs are now being evaluated and de- 
cisions are expected by May. 

Presumably such target systems 
would be procured to supplement the 
high speed but subsonic Ryan Firebee, 
recently used with success in the 
USAF’s William Tell gunnery meet 
(AW Nov. 3, p. 28). 

Basic mission of Penny is to simulate 
i supersonic bomber or fighter flying 
at high altitudes. As a radar target, 
iugmentation of the reflected echo in 
the X-band region comes from a plastic 
spherical lens (Luneberg lens). With 
S- and L-band radar systems, any lens 
is too large and radar beacons are used 
for augmentation 

I'wo types of infrared flares can be 
used for working with infrared systems 
Both the amount of radiation and the 
spectrum of the radiation can be varied. 
Penny can simulate a target of the 
Boeing B-52 size. 

Bendix is systems manager on the 
Penny proposal, and Bell Aircraft Corp 
is major subcontractor responsible for 
the airframe production and the rocket 
motor package. 

Basic layout of Penny is a canard 
airframe with fixed delta surfaces. Pitch 
control comes from the gimbaled rocket 
motor and roll is controlled bv small 
reaction jets in the wingtips. 

Over-all length is about 20 ft., di- 
ameter is about one foot and wingspan 
is five feet three inches. Gross weight 
is about 4,600 Ib. and empty weight of 
the target is about 2,200 Ib. 

Construction of Penny has been kept 
simple to make the cost as low as pos- 
sible. All lifting and stabilizing sur- 
faces are cast magnesium. Forward 
nose section is plastic, transparent to 
radar in the working frequency bands. 
Fuel tanks in the center section are in- 
tegral construction, of unspecified ma- 
terial. Aft fuselage section 1s of conven 

onal aluminum alloy construction 

3ell rocket motor has two chambers, 
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one fired during the boost phase only 
and the other used as a sustainer. The 
engine is gimbal-mounted for pitch con 
trol. Fuel and oxidizer are fed by a 
nitrogen pressurizing system which also 
supplies the working fluid for the wing- 
tip roll jets. 

Guidance system is a two-axis auto- 
pilot type, with tape programing. 

Penny development was handled by 
Bendix Systems Division. Development 
time cycle was about two vears from 
concept to completion of prototype test 
ing. All development work was paid 
for by Bendix. 

Hilo mission is indicated by its name 
It is intended to, simulate aircraft at 
either high altitudes or ground-gripping 
levels, and presumably is wanted by 
the Army to train Nike and Hawk 
missile batteries 

Basic configuration of Hilo shows a 
long cylindrical body with movable lift- 
ing surfaces and a small fixed dorsal 
fin. Slung underneath the fuselage on 
a pylon is a single 14-in. diameter Mar- 
quardt ramjet engine burning triethy- 
lene boron. 

For low-altitude missions, the target 
is launched with a single solid propel 
lant Hawk booster. Roll and pitch con 
trol comes from the movable lifting 
surfaces which can deflect cither to 
gether or differentialls 

For high-altitude missions, more wing 
area is required, and so a pair of fixed, 
highly swept, triangular surfaces is 
plugged in the sides of the Hilo, just 
ahead of the movable lifting surfaces 
The lifting surface then becomes par- 
tially a fixed unit with a movable trail 
ing edge section. Additional boost is 
supplied by replacing the Hawk booster 
with a Viper solid-propellant rocket 


Airframe construction, to be handled 
by Republic Aviation Corp., is similar 
to that of Penny. Plastics, cast mag 
nesium surfaces and aluminum alloy 
construction are used 

Hilo is intended to be a recoverable 
target in contrast to the expendable 
Penny. Recovery system combines a 
tail-mounted parachute and a 
mounted spike 

Radar altimeter is used on the low 
level mission and a standard barometric 
altimeter is used for the high altitude 
runs 

Over-all length of Hilo is about 23 
ft., wingspan is three feet, three inches 
Gross weight is about 3,750 Ib. and 
empty weight is about 2,200 Ib 

Bendix-designed ground support 
system for Hilo features a_ transport 
van, which carries four of the targets 
and a separate launcher trailer. 

Both Penny and Hilo carry Bendix 

developed miss-distance indicators of 
one of two types 
e FM-CW radar miss-distance indicator 
which records a projectile passing within 
a fixed-diameter area surrounding th« 
target. 
@ Pulse miss-distance 
works in the UHF range, 
curate and has a longer range than the 
hM-CW type 

Both Penny and Hilo have growth 
potential, Bendix engineers say. They 
can be flown with extended cruise per 
formance to give longer mission flight 
times and more realistic attack simula 
tion. Thev can be made available with 
alternate infrared, in 
photo-reconnaissance and in television 
battlefield work They 
can serve as decoy vehicles or thev can 


nose 


indicator which 
is more ac 


subsystems in 
surveillance for 


take on a countermeasures job 


F3H-2 Armed With Sparrow III 


Raytheon Sparrow III air-to-air guided missile is operational with Navy's Seventh Fleet 
McDonnell F3H-2 carrier interceptor can carry four Sparrow IIIs 


in western Pacific. 


59 





AVIONICS 





Industry Awaits “Tough’ Wage Act Ruling 


By Philip J. Klass 


Washington—Question of whether 
producers of missiles and manufacturers 
of avionic equipment must pay the same 
Walsh-Healey Act minimum wage as 
aircraft manufacturers, now up for De- 
partment of Labor decision, could have 
a major impact on all three groups, re- 
gardless of the outcome. Labor Depart- 
ment spokesmen concede it is the 
toughest “industry definition” task 
they've ever encountered. 

If the Labor Department should de- 
cide that both missile and avionics man- 
ufacturers must pay the aircraft mini- 
mum wage, it could cause a sharp wage 
structure upheaval throughout the elec- 
tronics industry, whose average is about 
46 cents per hour below that in aircraft 
manufacturing, according to Electronic 
Industries Assn. (EIA). Such a decision 
would add $500 million to $1 billion an- 
nually to defense program costs, EIA 
contends. 

If, however, the Labor Department 
decides that missile manufacturers are 
not subject to the aircraft industry mini- 
mum, Aircraft Industries Assn. (AIA) 
says this wage differential will handicap 
aircraft companies in bidding against 
avionics manufacturers for missile prime 
contracts. 

One of the objectives of the Walsh- 
Healey Act, passed in 1936, was to pre- 
vent wage differentials between different 
manufacturers from giving one a decided 
competitive edge in bidding for govern- 
ment business. The act was passed dur- 
ing the depression, prior to the Fair 
Labor Standards Act which set a mini- 
mum wage for all companies engaged in 
interstate commerce. 


Competition Factor 


If the Labor Department decides that 
manufacturers of avionic equipment 
need not pay the same minimum as air- 
craft manufacturers, AIA says this will 
work a competitive hardship on com- 
panies such as North American, Bell 
Aircraft, Lockheed and Martin which 
are engaged in avionics manufacturing. 
Although these aircraft company-owned 
groups would not be legally subject to 
the Walsh-Healey aircraft minimum, in 
effect they are because the same unions 
bargain for employes in both types of 
operations. 

United Auto Workers (UAW) and 
the International Assn. of Machinists 
(IAM), which are dominant in aircraft 
manufacturing, strongly support the Air- 
craft Industries Assn. position. But the 


60 


~~, 


4 Aa 
TSP > 
ated Meee 


MINIMUM WAGE controversy centers on electronics companies operating missile facilities, 
such as Sperry Farragut Co. test facility above, used for checkout of Sparrow missiles. 


International Brotherhood of Electrical 
Workers (IBEW) is on record as favor- 
ing a compromise that groups aircraft 
and missile manufacturing in one cate- 
gory, electronics manufacturing in an- 
other, each with its own Walsh-Healey 
minimums. 

It is interesting to note that inclusion 
of a portion of electronics manufactur 
ing in new aircraft industry minimum 
wage determination would result in a 
lower minimum. Four companies which 
are members of both AIA and EIA are 
actively supporting the Electronic In- 
dustries Assn. position. These are Gen- 
eral Electric, Radio Corporation of 
America, Sperry Rand and Westing- 
house Electric. 


Prevailing Minimum 


The Walsh-Healey minimum of 
$1.05 per hour established for the air- 
craft industry in 1950, prior to the 
Korean War, is considerably below the 
minimum wages paid in aircraft manu- 
facturing and probably in most of the 
electronics companies, but will soon go 
up. The important question is: How 
much? 

The “prevailing minimum” wage for 
Walsh-Healey Act purposes is deter- 
mined from a survey of the minimum 
wages paid by all members of a defined 
industry. The figure, established by the 
Secretary of Labor, is determined on the 


basis of the approxtmate “center-of- 
gravity” of industry minimums, rather 
than as a simple average or median. 

The electronics industry has never 
had a Walsh-Healey minimum wage 
standard established or applied. Labor 
Department planned a wage determina- 
tion in 1950 but postponed it when the 
Korean War broke out. Until recent 
vears, this was not a problem because 
the Walsh-Healey Act normally applies 
only to prime contractors on govern 
ment contracts in excess of $10,000. 

Nearly two years ago, the Labor De 
partment announced plans for making 
a Walsh-Healey wage determination for 
tube and semiconductor manufacturers 
which it and Electronic Industries 
Assn. agreed was a homogeneous group. 
A year ago, similar plans were an- 
nounced for manufacturers of other 
electronic components, and last sum- 
mer plans were disclosed to complete 
the electronics industry definition with 
a wage determination for producers of 
electronic equipments. 


Hornet's Nest 


At about the same.time, the Labor 
Department announced plans for a new 
aircraft industry wage determination in 
recognition of the fact that the 1950 
figure of $1.05 per hour no longer was 
realistic. But before such a determina- 
tion could be made, it was necessary to 
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define just what constituted the aircraft 
industry. 

In announcing plans for an informal 
conference of interested industry and 
union representatives for such purposes, 
the Labor Department indicated it 
would consider possible inclusion of 
manufacturers of guided missiles and 
certain avionic equipment in the air 
craft industry definition. When the con- 
ference convened on July 24, Labor De 
partment found itself with a hornet’s 
nest of conflicting views. 


Proposed Definition 


After further study, the Labor De- 
partment on Sept. 5 issued a_ pro 
posed definition for an “Aircraft and 
Guided Missile Manufacturing Indus 
trv.” This included the manufacturing 
ind assembly of “airplanes, lighter-than 
aircraft, gliders, drones, guided mis- 
siles, aircraft-tvpe engines, guided mis 
sile propulsion systems, aircraft and 
guided missile airframes, aircraft pro- 
pellers and parts and _ accessorics 
especially designed for use with or on 
the above-mentioned products, such as 
fuselage parts armament equipment 
(except guns), and specialized aircraft 
and guided missile servicing equipment 

. for repair of aircraft and guided 
missiles and parts and accessories 
therefor.” 

However, 
specifically 


this proposed definition 
excluded the manufacture 
of “electrical and electronic systems 
ind equipment and parts therefor, 
such as ignition and lighting systems, 
communication equipment, guidance 
systems, data recording systems, tele- 
metering systems, intelligence systems, 
navigation systems and ground support 
equipment.” A number of other prod- 
ucts also excluded ranged from engine, 
flight and navigation instruments to 
photographic equipment and de-icing 
equipment. 


Issue Taken 


In briefs filed shortly afterward, both 
EIA and AIA took issue with the pro- 
posed Labor Department definition 
¢ EIA approved the exclusion of air- 
craft-missile avionics equipment, but 
asked that guided missiles also be ex- 
cluded from the industry definition 
¢ AIA approved the inclusion of mis- 
siles, but called the expanded definition 
which also included helicopters, space 

hicles and satellites. Further, Air- 

ft Industries Assn. called for inclu- 

» of manufacturers of the following: 
“electronic, hydraulic, electrical, pneu- 
matic, and mechanical systems for 
purposes such as flight control, guid- 
ance, airborne intelligence, telemetering 
and navigation; and/or major assemblies 
for use in such systems for such vehicles, 
which are especially designed for and 
perform specific functions in such 
vehicles; and specialized ground sup- 
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port servicing equipment which is 
especially designed for and performs 
specific functions in such vehicles, 
engine and systems 

The inclusion of both missiles and 
avionics, Electronic Industries Assn 
savs, “would change the determination 
from one encompassing a single, clearly 
identifiable industrv—aircraft manufac- 
turing—to a determination which would 
have repercussions upon a number of 
entirely different industries, including 
electronic manufacturing.” 

“If the wages in the 
grade must be increased to conform to 
a minimum wage determination,” the 
association inevitable that 
corresponding increases will have to be 
made in the plants affected in all the 
higher labor grades in order to main 
tain differentials skills and 
incentives.” 


lowest labor 


savs, “it 1s 


based on 


Wage Structure 


Nor would such wage structure up- 
heaval be limited to the avionics manu 
facturing portion of the industry, ELA 

It would spread to consumer 
industrial electronics, EIA 

For example, a company cannot 


Savs 
and 


gests 


sug- 


pay one wage to the floor sweeper who 


cleans part of a factory producing avi 
onics equipment while paving a lower 
wage to a sweeper who cleans an adjoin 
ing part of the factory used to produce 
television clectronic 
equipment destined for other than air- 


sets or defense 
craft-missile usc 

Ihe proposed Aircraft 
Assn. definition, EIA savs, would create 
an artificial and unreasonable line of 
demarcation between defense electronic 
equipment produced for aircraft-missile 
use and similar or identical equipment 
produced for other defense us¢ 

Electronic Industries Assn 


Industries 


says that 


| ae 


inclusion of avionic equipment in an 
aircraft industry classification is incon 
sistent with the statutory objective of 
the Walsh-Healey Act, as stated by 
the Labor Department: “. . . the pre 
vention of unfair competition for 
government business by firms who 
might obtain that business solely be 
cause they pay lower wages than gen 
erally paid by their competitors.” 


Members Compete 


Che association's position is that its 
members who produce avionic equip 
ment “are not basically in competition 
with aircraft plants (but) compet« 
primarily with other electronic estab 
lishments.”’ 

“It is truc,”” EIA says, “that to the 
extent that aircraft manufacturers ma\ 
have acquired or built electronic equip 
plants, they may also be in 
competition with clectronix 
manufacturers in seeking government 
contracts for guidance and communi 
cation equipment. But this is beside 
the point The real test of industry 
classification is whether the establish 
ments, not the corporations, 
compcetc 

“It would be state that 
the electronic plants whose wages ar 
in the upper half of the clectronics 
industry are paving substandard 
because of the existence of higher wag: 
levels in’ the industry,” EIA 
savs. “The competitive position of the 
latter is not impaired by the fact that 
the wages which prevail in aircraft 
manufacture are considerably higher 
than those paid to clectronic workers.’ 

Aircraft Industries Assn. brief filed 
with the Labor Department says that 
“many” aircraft companies now develop 
and assemble avionic It cites 
the products of North American's Auto 


ment 
general 


over all 


absurd to 


wages 


aircraft 


systems 
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ELECTRONICS company which has entered the missile field is Hughes Aircraft Co.; missiles 


above are Falcon air-to-air type, awaiting shipment at Hughes’ Tuscon, Ariz 


plant. 
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J-57 | Titanium | : | engines save 


silat crew in nits $8-million B-52 


Ai 8,000 feet, the B-52 ran into a small and very 
violent frontal area. Suddenly the airplane was pelted 
with hailstones the size of baseballs. Flying at 400 miles 
an hour the damage to the B-52 was terrific. 

The windshield smashed. The radome was torn away. 
The radar antenna was demolished. Wing edges were 
hammered flat. Holes were punched in the wings and 
engine nacelles. Flying metal was sucked into the engines 
and disappeared. Some of the electrical system failed 
and most of the instruments were out. The aircraft went 
momentarily out of control. 

Major W. F. Zerdecki, the air commander, struggled 
with the controls. Captain Charles L. Borgeson, Jr., the 
instructor pilot, sent out the distress call. The crew 
prepared to bail out. 

By this time, the shuddering aircraft had already 
bucked through the storm. The eight Pratt and Whitney 


titanium version J-57 engines were still giving full 
power. Major Zerdecki climbed the B-52 to 23,000 feet 
where he rendezvoused with a KC-135 tanker. The B-52 
crew tested their controls by instrument readings 
relayed by the tanker crew. The light and powerful 
titanium engines kept the shattered aircraft aloft for 
almost two hours after it hit the storm. 

The performance of the J-57’s in bringing safely 
home the nine-man crew in their $8-million ship, was 
described by Brigadier General Nils H. Ohman, 19th 
Air Division Commander: 

“The engines put out all the power required. They 
performed perfectly. If they hadn’t, Major Zerdecki 
would never have been able to fly the ship back.” 

Carl Cooper, Pratt & Whitney technical representa- 
tive, reported: “All eight engines had ingested metal. 
Magnesium cowling pieces shattered as they went 





through the engine. Six of the engines were found to 
have bits of cowling metal one-eighth of an inch long 
at the end of the high compressor assembly and pieces 
of magnesium approximately the same length were 
found stuck to the first stage turbine blades. The J-57 
engines, though slightly damaged, were still serviceable 
and satisfactory for continued, limited, safe operation. 
The damage was repairable with a minimum of time 
and effort.” 

Since 1954, some 5000 titanium engines have been 
put into service containing material supplied by 
Titanium Metals Corporation of America. More than 
500,000 hours service time have been accumulated with 


no reports of failure of the titanium parts. 


GREAT STRENGTHS...The strengths of titanium, 
coupled with its light weight (density 0.16 pounds per 
cubic inch), have meant valuable fuel economies and 
increased payloads. At the same time, the excellent cor- 
rosion resistance of titanium has reduced costly mainte- 
nance and parts replacement. 

Steadily declining prices; advances in machining, 
welding and heat-treating techniques; and development 
of new alloys have combined to maintain titanium’s role 
as an important engineering metal in the new engines 
now in design or advanced development. 

These same advantages also make titanium metal an 
economical material of construction for the dead-weight 
area known as airframe. For example, heat-treated tita- 
nium forgings can cut structural weights almost in half. 

Titanium Metals Corporation of America has dedi- 
cated its full resources to development and production 
of high-strength aircraft quality material and the tech- 
nical assistance required to make design potentialities 
of the metal production realities. 

This effort to build an industry has provided TMCA 
with a wealth of information that is yours when you 


specify Timet® titanium. 


TIMET> 


TITANIUM METALS 
CORPORATION OF AMERICA 
233 Broadway, New York 7, N. Y. 


SALES OFFICES: NEW YORK 
CLEVELAND @ CHICAGO ® DALLAS « LOS ANGELES 


5-57 ROTOR ASSEMBLY, with wheels, blades and 
spacers forged and machined from TMCA titanium 
alloy Ti6Al4V. Now new alloys, such as Ti-7Al-4Mo 
—already in commercial production—extend useful 
temperature range and meet higher creep strengths 
required for engines in design or advanced develop- 
ment stage. 
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’ THIS INTERMEDIATE COMPRESSOR CASE ASSEM- 


BLY is used in fighter versions of J-57 engine. Fabrica 
tion techniques include ring-rolling, welding, machin 
ing, stretch-forming, and piercing. Use of titanium 
saves 443 pounds per compressor 


STATOR HOUSING of titanium alloy Ti-5AI-2.5Sn, 
shown here in various stages of fabrication from rolled 
and welded ring to finish-machined part, provides 
important weight savings to J-57 engine 





DESIGN 


As missile programs passed from early development 
to production, servovalves of increased sophistica- 
tion became necessary. Keeping pace with this 
development, Moog has been responsible for all 
major servovalve improvements, 


nozzle-flapper servovalves* 
FIRST Pb double-nozzle servovalves* 
dry motor servovalves* 


volume producer of double-nozzle 
mechanical feedback servovalves} 


*Patented tPatent Pending 





The 80,000 Moog servovalves produced to date 
represent a production record unmatched in the 
industry. Moog is the major supplier to virtually all 
missile programs, 


Today reliability is the key requirement for missiles, 
Anticipating this need, Moog has had under inten- 
sive development and test for the past year the 
simplest, lightest, most compact and reliable of all 
production servovalves. Its performance in all im- 
portant respects exceeds that of any other available 
unit. Moog is pleased to announce immediate avail- 
ability of the new Model 31 and 32 Series valves 
in quantity to your specifications, 


WRITE FOR CATALOG No. 310 


MOOG VALVE co. INC. PRONER AIRPORT, EAST AURORA, NEW YORK 
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netics Division, Martin, Lockheed Mis- 
sile Division and Bell Aircraft’s Avionics 
Division, and says “many other ex- 
amples could be presented.” 

ese groups, the association con- 
tends, would be faced with a major 
competitive inequity unless the AIA 
proposal is adopted, because “‘as a prac- 
tical matter, they would have to pay 
the prevailing minimum wage for the 
aircraft industry.” 

The role of the aircraft-missile prime 
contractor in establishing over-all speci- 
fications for individual avionic subsys- 
tems, and in integrating such systems, 
in the vehicle, is emphasized in the AIA 
brief. However, this function does not 
appear to raise any question of basic 
competition with producers of such sub- 
systems insofar as the intent of the 
Walsh-Healey Act is concerned. 


Competition for Missiles 


Aircraft Industries Assn.’s argument 
for inclusion of missile manufacturing 
in the aircraft industry classification, in 
line with draft definition issued by the 
Labor Department in September, points 
out that airframe companies dominate 
as missile prime contractors in terms of 
their percentage of total missile dollars. 

Electronic Industries Assn., however, 
says its members actually turn out 
greater number of missiles. (Production 
of high-quantity, low-cost air-to-air mis- 
siles in the past has gone to electronic 
companies while airframe companies 
have been responsible generally for the 
large strategic and tactical missiles.) 

EIA claims there is no definable mis- 
sile industry at present time, pointing 
out that missile primes now are held 
by airframe, electronic, automotive com- 
panies and a rubber company. Associa- 
tion therefore not only opposes inclu- 
sion of missiles as part of the aircraft 
industry, but also opposes a separate 
Walsh-Healey determination for missile 
manufacturing as such. 

There is some question whether the 
Labor Department could accept both 
exclusions and leave so large a portion 
of defense procurement completely un- 
covered by the Walsh-Healey Act. 


Act’s Significance 


If the stated objective of the Walsh 
Healey Act is the deciding criterion, the 
most significant question would appear 
to be: Will airframe companies be com- 
peting against avionics companies for 
missile prime contracts to any signifi 
cant degree in the future? This would 
appear to be more pertinent than argu- 
ing over who dominates current produc 
tion missiles whose original develop- 
ment contracts were won five to 10 
vears ago. Opinion of qualified observers 
is as follows: 

e Long-range ballistic missiles: Aircraft 
companies appear likely to dominate 
this field, with relatively little competi 
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Newest in the Cherry | 
High Clinch Rivet Line 


my . 


All of the established Cherry High 
Clinch features are now in the “800” 
Monel rivets: 

(1) high clinch; (2) positive hole 


New design concepts are possible 
with the complete line of Cherry 
High Clinch rivets. Smaller fas- 
teners—stronger materials—a com- 
plete range of temperature and 
strength applications suited to 
your problems. The new Cherry 
“800” in Monel, the “700” in alu- 
minum, and the ‘600”’ high- 
strength, high-temperature rivet 
*Patents issued and pending 


fill; (3) wide grip range; (4) uniform 
stem retention; (5) positive inspection 
—which now includes grip length 
stamped on rivet head. 


in A286 stainless steel give you a 
complete selection—all in the same 
proved Cherry High Clinch con- 
figuration". 

For technical data on the new 
Cherry “800” Monel and other 
Cherry High Clinch rivets, write 
Townsend Company, Cherry 
Rivet Division, P.O. Box 2157-N, 
Santa Ana, Calif. 


CHERRY RIVET DIVISION 
RR SANTA ANA, CALIFORNIA 
Townsend Company 


in Canada: Parmenter & Bulloch Manufacturing Company, Limited, Gananoque, Ontario 





HERE'S WHY 12 INTERNATIONAL CARRIERS SELECT 


EDO LORAN 


FOR JET-AGE LONG RANGE NAVIGATION 
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Actual size of control unit of Edo Model 345 Loran 


EDO AIRBORNE LORAN has, to date, been specified by 
an even dozen international air carriers for their jet and 


turbo-prop fleets. 
Here are a few reasons why: 


@ Compact size and total weight of 29 Ibs., designed for in- 


stallation in limited cockpit space. 


@ Indicator scope on adjustable swivel base is easy to read 


in daylight or artificial light. 


e Direct-reading receiver gives pilot or co-pilot instant line- 


Complete Model 345 Loran. Receiver fits standard % ATR rack 


Manufacturers of «& 


of-position information—no interpolations or special train- 
ing required. 

Pinpoint position fixes obtained in less than one minute. 
Complete dependability — all-new design featuring min- 
iaturized circuits assures utmost reliability for aircraft 
operation. 

Fail-safe characteristic rules out possibility of error. 
All-channel availability—Edo Airborne Loran operates on 
all loran channels, assures world-wide loran coverage. 


EDO LORAN HAS BEEN THOROUGHLY TESTED over Atlantic and 
Pacific air routes. It’s another quality product of Edo, major supplier 
of advanced electronic systems for the U.S. Navy — sonar, radar, 
ASW equipment. For complete data on Edo Model 345 Airborne 
Loran address Dept. 2-C. 


EDO CORPORATION, College Point, L. 1., New York 
EDO (CANADA) LTD., Cornwall, Ontario 


Export Representative 


AEROMARITIME, Inc., 1000 Vermont Ave., N.W., Washington, D. C. 





B-58 Radar Recorder 


Convair B-58 bomb-navigation radar scope 
picture is recorded on 35 mm. film strip by 
means of new photo-recorder which simul- 
taneously records time in binary form. Re- 
corder contains its own cathode ray tube 
which displays the same picture appearing 
on the main radar scope, permitting the 
entire recorder to be remotely located and 
operated. Upon command, the unit makes 
three photos, each at a different gain setting 
of the radar receiver. Recorder, developed 
by Raytheon for Sperry Gyroscope, which 
makes the B-58 bomb-nav system, weighs 41 
Ib. and measures 22 x 8 x 12 in., including 
camera and a 100 ft. film magazine. 


tion from electronic manufacturers 
e Air-to-air missiles: Strong competi- 
tion from both airframe and electronics 
companies, with the latter possibly re 
taining a slight edge. In Navy's recent 
Eagle air-to-air missile competition, five 
of the nine bidders were electronics 
companies, three were aircraft and one 
was United Aircraft, which can be con- 
sidered a member of aircraft industry, 
giving a 5:4 split. 

e Air defense missiles: These medium- 
size missiles, with moderately sophisti- 
cated airframe and propulsion and com- 
plex avionic guidance may be an area of 
heavy competition between airframe 
and electronic companies. In current 
Air Force anti-ICBM defense svstem 
studies, three of the companies are air- 
frame manufacturers, four are elec 
tronic (AW Feb. 2, p. 23) 


Satellite Competition 


Another competitive area may de 
velop in satellites. Electronic companies 
will probably go after the unmanned 
reconnaissance, navigation and commu 
nications satellites while aircraft build 
ers dominate the manned satellite, space 
vehicle field 

Labor Department clearly faces a 
difficult decision, requiring the wisdom 
of a Solomon, in establishing a line 
of demarcation between the aircraft 
industry and its contributing industries 
which reach far into the nation’s in- 
dustrial complex. 

It appears difficult if not impossible 
to split missile manufacturing down 
the middle, “giving” half to the air- 
craft industry and half to electronics, 
except possibly on the basis of the 
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For accurate, reliable acceleration measurement... 


Pagiis 


7. 


PRECISION 
LINEAR 


ACCELEROMETERS 


are rugged 
and right! 


Pacific's family of accelerometers are 
designed, developed and tested to meet 
almost any acceleration measurement 
requirement. Their custom design pro- 
vides excellent reliability and accuracy 
for many critical applications — com- 
bining features of lightness with high 
precision characteristics. 


To save you time and money, many of 
Pacific’s accelerometers can be incorpo- 
rated into your own designs at an early 
stage. 


Each of the basic models illustrated at 
the right is representative of a series of 
similar units which vary only in output 
characteristics. They are available and 
were developed to satisfy a special re- 
quirement but can now be considered as 
standard production items...completely 
tooled, qualified, proved in actual use 
...ready for immediate order. 


For complete information on a Pacific 
accelerometer designed to your own re- 
quirements ...or on a modification of 
these units, WRITE TODAY. The engi- 
neering skill and creative ability of 
Pacific Scientific are at your service. 


Creative 
Manufacturing 
and Development 
in Aircraft Safety 


For High Response Systems .. . Series 4204 
Linear accelerometer provides extreme 
sensitivity, large output AC signal 
Maintains a high natural frequency and 
low cross talk. Temperature compensated 
fluid damping provides exceptional 
dynamic characteristics without heater. 


© 


Highly Accurate .. . Series 4202 

Unique torsion-bar suspension gives very 
low hysteresis with exceptionally 

rugged, long life. Single or dual pot 
and/or switch pick-off provides versatility 
Automatic caging mechanism 


Light and little 

...» Series 4201 

This miniature 
accelerometer is a 
versatile, high production 
instrument with unusual 
flexibility of design 
and performance 
characteristics. Main 
tains accurate signals 
thru long service life 
Potentiometer pick-off 


PACIFIC SCIENTIFIC COMPANY 
P.0. Box 22019, Los Angeles 22, California 


San Francisco + Seattle 
Arlington, Texas * San Diego 
Representatives: Eastern U.S.—Aero Eng. Co 

Canada—Garrett Mfg. Corp 
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NOW! Shock protection at -69 F. 


h BTR) Elastomeric Mountings! 


ine outposts or in the blazing trdpics, you 
can now protect critical equipment against damage from 
rough handling. 

Shipping container mountings made with Lorp’s remark- 
able new BTR (Broad Temperature Range) elastomer meet 
military packaging specifications from —65° to +165° F. In 
addition to positive protection, you will benefit from all the 
advantages of elastomeric systems—compactness, light 
weight, ease of installation and excellent shock absorption 
characteristics. 

BTR Mountings are now furnishing dependable all-climate 
protection for high-reliability missiles, missile components 
and other equipment. 

In these and other applications their simplicity makes them 
less costly, less complex than other suspensions. Inherent 
damping eliminates need for auxiliary dampers. Despite severe 
environmental conditions they resist deterioration and 
provide excellent performance over a long service life. 

BTR Mountings are the only elastomeric mountings which 
meet the rigid requirements of military packaging specifications 
over the entire operational temperature range. For more 
information on the advantages of these new mountings, contact 
your nearest Lorp Field Engineer or the Home Office, Erie, Pa. 


BTR Elastomeric 
Shipping Container 
Mounting 


Consistent per- 
formance over 
broad temperature 
range is demon- 
strated by results 
of 18” drop tests. 
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FIELD ENGINEERING OFFICES 


ATLANTA, GEORGIA - CEdar 7-9247 
BOSTON, MASS. - HAncock 6-9135 
CHICAGO, ILL. - Michigan 2-6010 
CLEVELAND, OHIO - SHadyside 9-3175 
DALLAS, TEXAS - Riverside 1 -3392 
PHILADELPHIA, PA 


DAYTON, OHIO - BAidwin 4 

DETROIT, MICH 

KANSAS CITY, MO. - WEstport | 

LOS ANGELES, CAL. - HOtlywood 4-7593 
NEW YORK, N. Y. -Circte 7.3326 
PEnnypacker 5 - 3559 


in Canada — Railway & Power Engineering Corporation Limited” 


LORD MANUFACTURING COMPANY - ERIE, PA. 








missile’s function, i.e. strategic bom- 
bardment versus air-to-air. But there 
would be problems in deciding the 
classification for a small air-to-surface 
bombardment missile, or a ground- 
launched air defense missile. 

Little wonder that Labor Depart- 
ment officials told Aviation WEEK 
that this is the most difficult industry 
definition problem they have en- 
countered since the Walsh-Healey Act 
was passed. These officials emphasize 
that they have definitely not vet formed 
a firm opinion and are awaiting data 
from the Defense Department to assist 
them in making their decision. 


Compromise More 


Labor Department officials say they 
still hope that they can work out a 
satisfactory compromise with Aircraft 
Industries Assn., Electronic Industries 
Assn. and the unions. If not, the Labor 
Department will make its survey of 
wage levels in aircraft, missile and re- 
lated avionics industry this spring so 
as to have all the facts needed regard- 
less of the final decision. 

After an analysis of the wage level 
data, the department will hold a public 
hearing on its proposed aircraft in- 
dustry definition and its estimate of 
the prevailing minimum wage for the 
companies included in this definition. 
At that time, all interested parties will 
be able to express their views. 

Labor Department will then weigh 
these views, come up with its “ a pro- 
posed finding of fact.” Industry and 
unions again will be able to submit 
briefs taking issue with any of these 
findings. After weighing these views, 
the Department of Labor will then 
make a final determination. The latter 
is not expected in less than six months, 
and it might require a vear or more. 


All-Weather Device 
Enters Production 


Windsor Locks, Conn.—Avionic de- 
vice designed to permit helicopter all- 
weather operation and hands-off flight 
has been put into production by Hamil- 
ton Standard Division of United Air- 
craft Corp. 

Device, which will be utilized on 
automatic stabilization equipment 

ASE) for Sikorsky S-61 helicopter, con- 
sists of a stabilization amplifier and 
coupler package. The unit also will al- 
low the helicopter to hover completely 
automatically during sonar dunks in 
inti-submarine warfare operations. 

Avionic components for each stabili- 
zation channel are on plug-in printed 
panels; transistorized circuitry 1s used 
throughout the system. Design features 
redundant components to ensure that 
no single failure will disable more than 
one stabilization channel. 
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British Demonstrate Decca-Dectra Systems 


British Decca-Dectra short and long range navigation systems were demonstrated early this 
month in New York as part of the United Kingdom’s preparation for the International 
Civil Aviation Organization meeting on short range navigation aids that began three weeks 
ago in Montreal (AW Feb. 2, p. 34). Equipment is installed in a Ministry of Supply 
de Havilland Comet 2E. Demonstration console (top photo) includes both Decca Mark 
and 10 systems. Decometers (middle photo) show position with reference to Decca zones 
and lanes by dial readout, while flight log (bottom photo) continuously indicates track of 
aircraft on a specially prepared chart. 





FAA Plans Traffic Control Integration 


By Russell Hawkes 


San Bernardino, Calif.—Federal Avia- 
tion Agency research and development 
program was outlined here in a joint 
military-civil Air Navigation Confer- 
ence, sponsored by Gilfillan Bros., Inc. 

Planned program was described by a 
panel of 14 FAA Bureau of Research 
and Development officials in six hours of 
presentations before approximately 200 
military, civilian and foreign delegates. 
Much discussion was devoted to the 
trafic control organization and policies 
concerning use of new equipment. 

Least understood point was the FAA 
plan to take over virtually all military 
traffic control organizations and facili- 
ties including navigation aids, airport 
control towers and supporting units. 
Move will be an integration, rather 
than a replacement, of the military 
organizations and will include foreign 
as well as domestic activities. 


Job Assignments 


FAA spokesmen said assignment of 
U.S. civil servants to ATC jobs over- 
seas would be discussed with foreign 
governments when necessary. Seaborne 
and mobile battlefield-type equipment 
will undoubtedly be left in the hands 
of the services. Delegates from the mili- 
tary services said that retention of 
enough controllers for purely military 
operations might be made even more 
difficult than it is by joint staffing of 
ATC facilities because of differences 
in pay and privileges. 

Lt. Col. Carl Fisher of the Bureau of 
Research and Development said that 
authority for the take-over exists in the 
Federal Aviation Act of 1958 but that 
he personally would not expect it for 
two or three years. Where logistic sup- 
port for navaids is now provided by 
USAF, he said there would probably be 
no take-over for another three or four 
years. 

Air traffic control philosophy of FAA 
is based upon “control by exception” 
under which all airspace users are of- 
fered the greatest possible freedom of 
movement with positive monitoring of 
position and collision hazard and no 
interference by the traffic control system 
except when required for safety. Fre- 
quency of necessary exceptions is hard 
to predict. Steps toward this end will 
be simplified procedures and minimum 
fix reporting 

If pilots could always hold to their 
flight plans precisely or if aircraft loca- 
tion could be determined from the 
ground, the necessity of position re- 
porting could be eliminated, bringing 
the ideal of control by exception closer 
to realization. Automatic navigation 
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and radar-beaconry may make it pos- 
sible. 

FAA is aware that the ideal of maxi- 
mum freedom could lead to the stum- 
bling block of separate aids to meet the 
requirements of separate users, confer- 
ees were told. A British delegate re- 
ported that in the United Kingdom, 
uncoordinated growth of the air traffic 
control system is approaching the point 
of special navaids for every category of 
aircraft. 

FAA will carry out research and de- 
velopment in a three phase program: 

@ Phase 1 is continuous in-service im- 
provement of existing equipment and 
procedures. 

e Phase 2 is a five-year plan to apply 
existing technology to the problem of 
designing equipment capable of making 
a large improvement in system perform- 
ance. 

@ Phase 3 is continuing program of long 
range research and development aimed 
at expanding the technology. 

The five-year plan is divided into 
seven elements dealing with data 
processing, integration of air defense 
and air traffic control, communication, 
radar and beaconry, navigation, weather 
and airports. 

FAA considers the heart of the five 
year plan to be the development of 


a data processing central which will 
automate routine chores now done man 
ually by controllers to free them for 
essential decision-making The 
semiautomatic data processing and dis 
play system has been given highest 
priority and is expected to replace th« 
present manual system in high density 
traffic areas by 1963. 


roles 


System Criticized 


rhe plan has been criticized by per 
sons who feel the program should pro 
duce a totally new method rather than a 
mere automation of the existing one 
but the FAA bureau argues that new 
equipment must be phased in as it be 
comes available without disrupting op 
eration of the rest of the system and 
controller training program, calling for 
“some combination of old and new.” 

With or without good radar coverage, 
the heart of the air trafic control sys- 
tem is the flight progress strip board on 
which the controller posts in tabular 
form the actual and estimated times at 
which every controlled aircraft arrives 
over certain geographic fixes along with 
altitude and other data. Presently, 
strips are made out, posted and cor 
rected by hand and copied by other 
controllers monitoring the flight. 

Data processing central of phase 2 


Goodyear Aircraft Builds 68-ft. Radome 


Goodyear Aircraft Corp. has built a 68-ft. diameter glass fiber radome at Akron, Ohio, for 
the Missile Detection Systems Section of General Electric Co.’s Heavy Military Electronics 
Department, under U. S. Air Force contract. Laminated plastic structure is made up of 
panels; six-man crew can assemble it in about 80 hr. Each panel is made of resin reinforced 
with glass cloth. Finished structure is said to be able to withstand 150 mph. winds. 
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HOW a computer system directs a missile to an oncoming target with unfailing © 
accuracy — The oncoming weapon is picked up by the warning radar system 
The information is flashed to elements of the SAGE computer system.The SAGE 
system supplies the military with information needed to fire the BOMARC mis 
sile,then to guide it to the oncoming target. This latest achievement is only ons 
example of the increasing le the IBM Military Products Division is playing in 
national defense. As a leader in computer science, advanced weapons systen 
and systems management, IBM is a primary source for the research and develo} 
f 1] " 


ment of electronic data systems for the military. All its resources are imm« 
diately available for national security. Complete facilities for: Research + De- 


velopment - Manufacturing - Testing - Product Support - Systems Management. 


Military 
Products 


Division 
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F-108, NUCLEAR TURBOJET, AND RAMJET PROJECTS OFFER CHALLENGING OPPORTUNITIES 
TO PROFESSIONAL ENGINEERS AND SCIENTISTS 


Advanced projects for air and space operations 
now underway in the Controls and Accessories 
Division at Marquardt Aircraft offer engineers and 
scientists challenging opportunities in a variety of 
technical areas, Here, where we are dealing with 
development problems on high-performance 
systems with stringent design and reliability re- 
quirements, professional engineers will find real 
challenge and opportunity for accomplishment. 

Project personnel are currently working in such 
areas as the engine control system for the G-E 
nuclear turbojet; inlet control systems for the 
McDonnell F-4H, North American F-108 and the 
North American Hound Dog missile; the fuel con- 
trol system for the supersonic Bomarc’s ramjet 


engine; auxiliary power systems, pumps, and actu- 
ators; and are developing a unique and advanced 
space power unit. 
C & A Division activities range in scope from pre- 
liminary design through final production. 
Professional engineers and scientists capable of 
making contributions in these and related areas are 
invited to investigate the employment opportu- 
nities at Marquardt. You will find a combination 
of significant, active projects and a lively interest 
in new ideas, creating an environment for profes- 
sional growth, May I suggest you write Mr. Floyd 
Hargiss, Professional Personnel Department, 
16551 Saticoy Street, Van Nuys, California? 

Roy E. Marquardt, President 
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C & A Division engineers made many contributions 
to the “state of the art’’ when they developed the 
fuel control system for the supersonic ramjet engine. 
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AIRCRAFT CO. 


VAN NUYS AND POMONA, CALIFORNIA-~OGDEN, UTAH 
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Today the Singer Manufacturing Company's 
Military Products Division is performing a substantial role 
in basic research and development, engineering 
/ 


j 
i : 
and production of infrared systems and components 
f This is just one of many ways in which the 
Military Products Division—composed of H.R.B., Inc., 
: Dieh! Manufacturing Company, and Bridgeport 
: is now serving national defense. 
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Write for complete details. 





SINGER 


THE SINGER MANUFACTURING COMPANY 


Military Products Division « 149 Broadway, New York 6, N. Y. 
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will mechanize the strip posting process. 
It is based upon a multiple electronic 
digital computer integrating computa 
tion with a large capacity magnetic 
drum storage system in a way which 
permits simultaneous operation of the 
data processing computer, drum file 
system and flexible input-output buffer 
system. 

Contract for the computer is held 
by Librascope of Glendale, Calif. 


Flight Plans 


Before data processing can begin, 
flight plans must be entered in the sys- 
tem by punch and printer units neat 
cach console. Flight plan entry position 
is connected to en route data processer 
which breaks down all flight plans and 
probes for potential violations of separ- 
ation criteria which might occur in the 
next 30 min. Punch and printer pre- 
pares original posting strips. 

Print head for the automatic flight 
progress strip comes up on a pneumatic 
lift to correct each posted strip at every 
control position. Command to make a 
change comes from a local drum which 
is scanned to establish fix and aircraft 
identity data, ctc. The tabular posting 
bays appear at most of the consoles in 
the system along with a pictorial con- 
flict display and a data entry keyboard. 
Controllers can resort to a completely 
manual use of the flight progress strip 
board if the electronics fail. 

Pictorial display shows the point of 
conflict along with identity, altitude 
aud estimated time of arrival of the air- 
craft involved. At the same time, a 
conflict warning appears beside the 
appropriate flight strip. Experiments 
show that giving the controller both 
pictorial and tabular displays just about 
doubles his handling capacity. Unre- 
solved conflicts are tabulated and dis- 
played in chronological order. 


Conflict Action 


When a controller sees a conflict 
indication he can push a button and be 
shown the corresponding conflicts on 
the pictorial display or he may elect 
to see all the aircraft within a given 
iltitude envelope which are to arrive 
at a fix during the next 30 min. Con 
troller can use a key punch to locally 
reroute an aircraft and can cancel his 
fight plan on landing, when he goes 
VIR or when he leaves the area. Data 
on that aircraft then is erased from the 
computer and the progress strip can 
be removed from the board. 

Data processing central will permit 
each facility to 
e Accept 400 flight plans per hour by 
teletype 
¢ Break down and store 44 flight plans 
per hour. 

e Store a total of 1,000 flight plans. 
e Print 1,600 posting strips per hour 
e Process 6,000 updatings per hour for 
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BAUSCH 4 LOMB OPTICAL CO. 
86938 St. Paul Street, Rochester 2, N.Y. 


Please add my name to your distribution list 
of B&L Infra-Red Progress Reports. 
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on fabricating facilities 
for aluminum? 


Let ALCOA’S JOBBING DIVISION 
Be YOUR Subcontractor! 


WANT TO stretch your aluminum fabricating facilities, 
particularly during peak production periods? 


THEN CALL on Alcoa’s “custom-service for manu- 
facturers’”’—the Alcoa Jobbing Division. From a single, 
tiny component to the most complex subassembly, con- 
sider Alcoa’s Jobbing Division for any part of an alu- 
minum fabricating job. In the field of aircraft and mis- 
sile components, especially, Alcoa’s facilities and experi- 
ence are unmatched anywhere in the world. 


COST .. . ? Frequently less than your own cost- 
accountants would report for a do-it-yourself job. For 
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Alcoa already has the major facilities for production— 
plus the facilities and skills for tooling-up at rock- 
bottom costs. 


WANT TO know more. . . ? Write Aluminum Company 
of America, 2026-B Alcoa Building, Pittsburgh 19, Pa., 
for 16-page booklet on the available facilities of 
Alcoa’s Jobbing Division. Facilities at your service . . 
for welding, rolling, brake-forming, bending, spinning, 
finishing, testing and other services. You’ll be surprised 
how much Alcoa can help you lighten your load! 


| , ) Your Guide to the Best in Aluminum Value 
ALCOA n 


5 “aces TeEaTet~ 


ALUMINUM Anveroate Mondays MBC-TV 
. “ALCOs PRESENTS” 
Every Tuesday ABC-TV 
oa LD i. 








the 1,600 strips based on 2,600 key 
board entries per hour. 

e Process 1,700 complete conflict 
searches per hour. 

¢ Transmit to SAGE all necessary flight 
plans and updates. 

e Transmit to nearby ARTCC’s 220 
flight plans and 1,300 updates per hour 
e Track, identify, schedule, and trans 
fer control of all aircraft under radat 
surveillance or close control. 


Separate Jurisdiction 


An aircraft will pass through the 
hands of three types of air trafic con 
trol centers with separate jurisdiction 
over trafic enroute, at the terminal and 
in a transition area between the other 
two. Radar and radar beaconry will 
play a large part in close control of air- 
craft in the transition-terminal area. 
Sector radar console is to be one of the 
most important transition area posi 
tions. It will exercise radar control of 
arriving, departing and overflying air- 
craft. 

The station is arranged to permit 
two teams of controllers to work simul 
taneously with minimum explicit co 
ordination. Each console is to be 
equipped with duplicate track-while- 
scan tracker controls, dual two-bay 
flight progress boards, keyboards and 
communication equipment. 

Conflict warnings are not entered in 
the transition area because formal sep 
arations have less meaning in a high 
density area under radar control. Each 
aircraft in the transition area will be 
assigned an individual three-dimensional 
track-while-scan channel. ‘They arc 
automatically slewed to the expected 
arrival gate two minutes prior to entry 
When locked on a target, the tracker 
automatically updates flight progress 
strip, moves character format across 
pictorial display and provides early-latc 
scheduling information to the terminal 
sequence ‘controller. Control becomes 
progressively tighter as an aircraft ap 
proaches the terminal and landing s¢ 
quence can be varied as the situation 
develops. Sequence controller gets new 
information from the computer at on 
minute intervals 


Radar Responsibility 


Responsibility of radar sector con 
troller is spatial separation of aircraft 
in the area over which he has jurisdic 
tion and that of the sequence contro!le: 
is time separation at the end of the 
runway. Computer feeds the sequcnce 
controller the earliest time at which an 
incoming airplane could touch down 
He assigns the earliest landing slot the 
airplane can make good and the com 
puter figures the best descent speed or 
path stretch maneuver to bring the air 
plane into the approach gate at the 
correct time. 

Control tower surveillance radar will 
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Could be. 


Crossing rivers is 
traditional with 


Americans, and 


here is the result of 





Wiancko’s latest effort: 


HIGHEST ACCURACY—DC OUTPUT PRESSURE TRANSDUCER 


Compare these specifications 


* High vibration resistance 


* No friction effects 


* Constant output impedance 


* Continuous resolution 


Are you interested 


Output voltage 
Ranges 
Hysteresis 
Linearity of pr vre spon o 
50 


Acceleration sensitivity ~/a (depending 


q@ mox 
Weight 
oupon below 


WIANCKO ENGINEERING COMPANY 
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Experience—the extra alloy in Allegheny Stainless 














ANTI-ICING DUCTS, made from Allegheny Lud- 
lum AM350, are designed to withstand temperatures 
to 700F and pressures to 200 psi. Wall thicknesses 
.025 in. to .187 in.; outside diameters, 1% to 4% in. 


made from Allegheny Ludlum precipitation-hardening stainless: 


Prop-jet’s anti-icing ducts 
take high heat and pressure in stride 


stainless grades, AM350 and AM355 resist corrosion and 
oxidation better than the hardenable grades (chromium 
martensitic) and only slightly less than the 18 and 8's. 
They resist stress corrosion at much higher strength levels 
than do martensitic stainless grades. 


The anti-icing system of a new prop-jet airliner was designed 
to operate under high heat and pressure, yet the ducting 
had to be as light as possible. AM350 was specified. Both 
AM350 and AM355, Allegheny Ludlum's precipitation- 
hardening stainless steels, ies strength/weight ratios at 
GOOF five times greater than the usual aluminum aircraft 
alloy. In fact, AM350 and AM355 maintain high strength 
from room temperature up to 1000F. 

These space age metals have other properties highly 
desirable: excellent corrosion resistance, ease of fabrication, 
low temperature heat treatment, good resistance to stress 
corrosion. 

These features have been used to advantage in airframe 
structural members, airframe skins, pressure tanks, power 
plant components, high pressure mr nacelles and 
other missile and supersonic aircraft applications. 
availability: AM350, introduced several years ago, is 
available commercially in sheet, strip, foil, small bars 
and wire. AM355, best suited for heavier sections, is avail- 
able commercially in forgings, forging billets, plates, bars 
and wire. 
corrosion resistance: Compared to the more familiar 


wew 7341 


simple heat treatment: High strength is developed 
by two methods. Both minimize oxidation and distortion 
problems. The usual is the Allegheny Ludlum-developed 
sub-zero cooling and tempering (SCT): minus 100F for 
3 hrs plus 3 hrs at 850F. Alternate method is Double Aged 
(DA): 2 hrs at 1375F plus 2 hrs at 850F. 


easy fabrication: AM350 and AM355 can be spun, 
drawn, formed, machined and welded using normal stain- 
less procedures. In the hardened conditions, some forming 
may be done . . . 180 degiee bend over a 3T radius pin. 
Also AM350 can be dimpled in the SCT condition to 


insure accurate fit-up. 


For further information, see your A-L sales engineer or 
write for the booklet “Engineering Properties, AM350 and 
AM355.” Allegheny Ludlum Steel Corporation, Oliver 
Building, Pittsburgh 22, Pa. Address Dept. AW-14. 


ALLEGHENY 


EVERY FORM OF STAINLESS... 


LUDLUM 


EVERY HELP IN USING IT 





have an electromechanical display show- 
ing data on the last five aircraft in the 
landing sequence. Tabular display is a 
duplicate of that at the precision ap- 
proach console and, supplemented by 
a hotline telephone, will improve co- 
operation between the two stations. 

In a high density area, the super- 
visor's console will display the flow of 
trafic to the different terminals in the 
area. This will include the number of 
aircraft en route to each, acceptance 
rate of each, and will forecast arrival 
rates as much as four hours in the 
future and trafic from adjacent centers 
in the same period. If the arrival rate 
is too high, some sort of flow control 
will be used to eliminate excessive hold- 
ing times. An effort will be made to 
spread any delays equitably. The super- 
visor can use his keyboard to send in- 
structions to adjacent centers. 

Data link automatic ground-air- 
ground communication system, called 
AGACS, (AW July 28, p. 58) greatly 
increases the usefulness of data proc- 
essing central. Interrogation rate of 
AGACS is high enough to permit the 
system to handle 500 aircraft in two 
minutes. Range of operation will be 
200 mi. or line-of-sight for one in a 
million bit probability. FAA’s bureau 
calculates system dependability at 
9.983% error-free communications per 
aircraft per vear. Altitude will be re- 
ported automatically in 500 ft. incre- 
ments. 


Weather Reports 
FAA and the U. S. Weather Bureau 


are working out ways to use AGACS 
for automatic weather reporting for 
pilots and dispatchers. They are con- 
sidering use of automatic voice trans- 
mission until AGACS is ready. USAF 
Project 433L has already developed 
some of the hardware needed to make 
automatic weather reporting a reality. A 
test net soon will be set up between 
Boston and Washington, D. C., plus 
picking up a few intermediate points 
to check problems of high speed 
weather data transmission. 

Integration of air defense and air 
trafhe control is considered a “must” 
requirement by FAA. The plan now 
being worked out is the result of an 
agreement reached in January, 1958, by 
Departments of Defense and Com- 
merce. It is based on the premise that 
while Air Defense Command and the 
Air Trafic Control net must normally 
rctain their separate identities to meet 
their individual responsibilities, there 
are basic similarities in equipment and 
technique which can be shared with a 
great cash saving and an improvement 
in the capability of each. 

The main areas of similarity are 
operator qualifications and equipment 
for surveillance, data processing, situa- 
tion display, communications and 
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Continuous 
thinking... 


...research and experience developed 
Magnetic Research Corporation’s all new 
DC-DC CONVERTER ...a converter 
whose versatility is adaptable to telemeter- 
ing, guidance, control and communication 
groups...or any other application 
where the DC regulated power is required. 
DC-DC CONVERTER specifications 

OUTPUT POWER: MULTIPLE 150 WATT MAX 

SIZE: 5.0” X 3.5” X 3.7”. WEIGHT: 3.5 Ibs 

EFFICIENCY: GREATER THAN 75% 

LINE REGULATION: LESS THAN + 1% 

SHORT CIRCUIT PROOF 28V DC INPUT 


Astro-Magnet 
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EAGLE 


newest bird for America’s defense arsenal 


In days of old, the eagle was the “‘emperor’s bird’”’—the 
finest hunter of them all. Today’s EAGLE, an exception- 
ally accurate long-range air-to-air missile system will be 
a major factor in America’s defense capabilities. 

The EAGLE concept will provide a new generation air- 
to-air missile with vastly improved range. The speed and 
altitude capabilities of the EAGLE will permit building 
the system performance into the missile rather than into 
the launching aircraft. In contrast to present interceptor 
systems, the pilot will no longer be a part of the weapon 
itself, but will have a new air-to-air weapon under his 
control and direction. 

The high performance EAGLE missile will be employed 
in Naval fleet defense or intercept missions. It will be 


Bendix Systems Division 


ANN ARBOR, MICHIGAN 


fired from aircraft at long ranges against attacking enemy 
aircraft and guided missiles under all tactical conditions. 

The EAGLE team includes three key divisions of the 
Bendix Aviation Corporation—the Systems Division, the 
Pacifie Division and the Research Laboratories Division 
—as well as the Grumman Aircraft Engineering Corpo- 
ration, and other members of the electronic and aviation 
industry. 

The Bendix Systems Division has prime responsibility 
for EAGLE systems management and engineering. This, 
and other programs in such fields as global weather recon- 
naissance, air defense, infrared surveillance and under- 
water acoustics, exemplify Bendix leadership in “the 
systems of tomorrow.” 


“Genel 





identification. A committee to admin- 
ister the integration has been set up 
under the codahineialde of the FAA 
bureau and USAF’s Air Defense Sys- 
tems Integration Division. Other mem- 
bers are representatives from NORAD 
ADC, ARDC, Lincoln Laboratory, 
Systems Development Corp. and Inter- 
national Business Machines Corp. 
Integration will be evolutionary. 
Radar and radar beacons already are 
being used jointly. FAA and the Sys- 
tems Integration Division group expects 
an early improvement exchange of 
flight plan and air surveillance infor- 
mation. A standard message format to 
ease automation is now being devel- 


oped. 
Initial Tests 


ADC-ATC cooperation will be tried 
out in the first section of the phase 
2 net which will be installed and tested 
in the New York area. ADC base 
there is Suffolk County AFB. An ex- 
perimental operational plan for scram- 
ble and return of Suffolk-based 
interceptors thorough New York air 
route structure is intended to permit 
more flexibility in employment of 
interceptors by SAGE than 1s possible 
with present ATC-ADC coordination 

An interagency group now is trying 
to work out a realignment of SAGE 
and ARTCC boundaries to simplify 
joint data processing and information 
exchange. Possibility is seen of using 
SAGE radar and radar beacons for 


high altitude air trafic control. By 


1962 SAGE will have virtually com- 
plete radar coverage of the continental 
United States and will be most useful 
with high altitude targets. FAA looks 
forward to common air surveillance 
centers with break-outs for control and 
defense functions. 


7B FILTER CENTER a 
> USAF to Buy Par-Amps—Wright Air 
Development Center plans to sponsor 
development of a family of low-noise 
parametric amplifiers for airborne appli- 
cations, covering a wide portion of the 
radio frequency spectrum. Interested 
companies can obtain details from 
WADC'’s Electronic Components Labo- 
ratory. 





> Coherent Radar for Recon—Wright 
Air Development Center is sponsoring 
development of high resolution, coher 
ent-type airborne radar for aerial recon- 
naissance. Set is identified as AN 
APS-73. 


> Super-Power Transistor—Pacific Semi- 
conductors, Inc., has developed a new 
switching transistor which can handle 
current up to 100 amp. at megacycle 
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switching rates. New transistor, devel 
cped under Wright Air Development 
Center sponsorship, opens the way to 
using semiconductor modulators for 
radar sets. 


>» New Type Antenna Tuner Sought— 
New techniques which will permit ex- 
tremely rapid tuning of aircraft high 
frequency (HF) antennas are being 
sought by Wright Air Development 
Center’s Communication & Navigation 
Laboratory. Behind the requirement is 
the idea of determining optimum HF 
frequency at any instant by having 
ground station transmit test signals 
whose frequency sweeps from low to 
high end of the bond with aircraft re- 
ceiver-transmitter repeating back the 
transmission. Frequency at which the 
strongest test signal is received estab- 
lishes the frequency used for subsequent 
communications. Olympic Radio has 
conducted a feasibility study of the basic 
technique. 


> New Instruments for F-105, F-106— 
Virst Air Force aircraft to be equipped 
with new “whole-panel presentation” 
instruments (AW July 23, 1956, p. 62), 
including new vertical display altitude, 
airspeed and rate-of-climb indicators, 
will be the Republic F-105D and Con- 
vair F-106, starting this summer. Simi 
lar instrumentation may be used in the 
new North American F-108 and B-70. 
Vertical altitude, airspeed indicators are 
produced by Eclipse-Pioneer, the new 
horizontal situation indicator is made 
by Collins Radio, while the attitude in- 
dicator and associated stabi 
lized platform is produced by Lear. New 
instruments were developed under 
sponsorship of Wright Air Develop- 
ment Center’s Flight Control Labora- 
tory 


two-gyro 


> Wescon Paper Deadline Set—Authors 
who wish to present technical papers 
at the 1959 Western Electronic Show 
& Convention, to be held Aug. 18-21 in 
San Francisco, must submit 100-200 
word abstracts together with complete 
texts or additional detailed summaries 
by May 1. Material should be sent to 
Dr. Karl R. Spangenberg, Wescon, 60 
West 4]lst Ave., San Mateo, Calif. 


> Defense Electronics Sales Up, But 
Down—Defense Department electronic 
procurement for first quarter of Fiscal 
1959 (July through September, 1958) 
is estimated at $958 million, up $32 
million over same quarter of previous 
year, but down from the $1,187 million 
estimated for final quarter of Fiscal 
1958, according to figures released by 
Electronic Industries Assn. The EIA 
figures are estimated and from rule-of 
thumb percentages applied to procure 
ment of missiles, aircraft, plus catego 
ries specifically devoted to clectronics 


> Polaris Computer Never Rests—! ir 
control computer to be used aboard 
Polaris launching submarines must 
continuously recalculate new trajectory 
required to hit assigned targets as sub 
changes position, inserting new equa 
tions into memory circuit of missi'e’s 
airborne digital computer. Computers 
are being developed by Massachusetts 
Institute of ‘Technology, will be cd 
and General 


signed produced by 


I lectric 


> Signed on Dotted Line—Major con 
tract awards recently announced by 
avionics manufacturers include 

© Hazeltine Corp. reports substantial 
initial contracts from Air Material Com 
mand for AN/APS-95, a new airborne 
early warning radar system. The new 
radar is outgrowth of AN/APS-70 and 
will be to AN/APS-20 
duced by company for use on 
aircraft 

@ Bendix Radio, $].4 million contract 
from Rome Air Materiel Area, for long 
range search radar for air defense appli 


SUCCOESSOI pro 


AEW 


cation 
e Daystrom Inc., Archbald, Pa., $1.7 
million for production of AN/SPS-10 
search radar for Navy Bureau of Ships 
¢ Hoffman Electronics Corp., $276,000 
contract from Navy for development 
and production of a digital gyroscope 
Also. $150,000 or 
Electric 
in Sidewinder 


for use in torpedos 
der from General 
assemblies for use 


for gimbal 
mis 
sile 

¢ Applied Science Corp. of Princeton, 
$500,000 contract for three telemetrn 
ground stations to be used for An 
lorce’s Eglin Gulf ‘Test Range in Flor 
ida. Each system will include FM/FM, 
pulse amplitude modulation (PAM) and 
pulse width modulation (PWM) equip 
ment, will be able to simultancoush 
handle data signals from three aircraft 
or missiles, and from three target 
drones. Each aircraft or missile will be 
able to transmit data 
channels and up to 90 channels of time 
division commutated data 

e Kearfott Co., Clifton, N. J., $1.2 mil 
lion Air Force contract for AN/AJA-1 


computer group used with Boeing B 


four continuous 


weapon guidance system 
e Wilcox Electric Co., Kansas City, ™ 
ports that Delta Air Lines has s« lected 
its Model 714B air traffic control trans 
ponder for use on its Douglas DC-5 jet 
Company says Pan Amer 
also will buy a su 


W ik OX 


transports 
can World Airways 
stantial 
ponders 
e Sanders Associates, Inc., Nashua, N 
H., $1.4 from Navy for pr 
duction of sonobuovys 

@ The Deutsch Co., Angeles, 1 
search and development contract for 
on North 


will use 


quantity ot tran 


million 
l os 
miniature connectors for use 


American B-70 
crimp type 


Connectors 


Shaip-in contac ts 





AERONAUTICAL ENGINEERING 


KAMAN’S H.-43A is 24 ft. 10.8 in. long. Height over rotor hubs is 12 ft. 5 in, Intermeshing rotors are two-bladed “teetering” type. 


Aviation Week Pilot Report: 


H-43A Possesses ‘Stick and Rudder’ 





By Robert I. Stanfield 


Bloomfield, Conn.—Kaman Aircraft’s 
piston-powered H-43A is a “stick and 
rudder” helicopter embracing an intet 
rotor system and_ servo-flap 
control. It has no tail rotor. Its adapt 
ability to its search and crash-rescuc 
and firefighting role can be keved to its 
maneuverability, slow-flight character 
istics and flight-safety features. 

‘he small helicopter is basically simi 
lar to the HOK, first delivered to the 


meshing 


Marines in 1955, and the Navy’s HUK 
Air Force has ordered 18 H-43As, all 
earmarked for the Tactical Air Com 
mand, and has followed up this order 
with contracts for 74 turbine-powered 
H-43Bs through Fiscal 1959 (AW Dec 
ie) “5 

22, p. 72) 

Mission role of the H-43A_ with 
USAF will include standby air opera- 
tion during mass airplane landings and 
takeoffs, to locate and pinpoint any 
emergencies and accidents and bring 
back disabled crew members. Thousand- 


pound firefighting and rescue kit, in 
cluding fire extinguishing agent, axes, 
bars, metal cutters, etc., can be sus 
pended beneath the helicopter. Normal 
crew for this operation would includc 
pilot, medical attendant and two fir 
fighters. 

lhe H-43A is powered by a Pratt & 
Whitney R1340-48 nine-cylinder air 
cooled engine generating 600 hp. at 
takeoff; 550 hp. normal. The blower ra 
tio is 12 to 1. Engine is basically the 
same that had been used with Air Forc« 


ABSENCE of a tail rotor, plus its “bear paw” gear configuration, give H-43A access to bushy, swampy areas, snow or sand. 


82 
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ROTOR downwash cuts path through fire during simulated crash rescue. Firefighting rig is carried to scene beneath helicopter. 


Qualities 


and Navy fixed-wing T-6 and SNJ ad 
vanced trainers, respectively. It is 
mounted to the helicopter with four 
bolts and can be “rocked back’’ for 
maintenance in 15-20 min. 

Empty weight of the helicopter 1s 
4,280 lb. Normal mission gross weight 
is 5,572 Ib. Alternate mission weight— 
with firefighting equipment—is 6,772 
Ib. Maximum range is specified as 190 
naut. mi. 


Evaluation Data 


Features evidenced during flight eval- 


=~ 


@ Maneuverability. Vertical and hori 
zontal tails provide stability augmen- H-43A hoist, above, is electrically operated and equipped with 100 ft. of cable, which 


tation. With application of rudder, feeds over pulley on tripod. Below, production at the Bloomfield plant. 
helicopter will turn as well in one di- 
rection as the other. No force gra- 
dient is tied in to rudder pedals, though 
response is not as quick as that encoun- 
tered with tail rotor. Helicopter was 
landed in a small area of about 250 
sq. ft., surrounded by trees 40 to 50 
ft. in height. Climbout followed accel- 
eration to only 20 kt., half the usual 
speed. 

e Safety factors. Blade stall is elim- 
inated in the H-43A, allowing for fast 
acceleration during crash-rescue emer- 
gencies. Autorotation capabilities are 
excellent. Landings following simulated 
engine failures were made from alti- 
tudes of 50 ft. (during climb at 20 kt.); 
from 1,000 ft., preceded by two 360 
deg. turns (left and right) with descent 
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JUST OUT—1958-59 
edition of Jane's 
All the World's 

AIRCRAFT! 


Facts, figures, and de- 
ty lis on the world’s civil 
and military § aireraft 





over 1000 
illustrations 


O19 pages 
a, « 13 


Edited by Leonard Bridgman 


task it up in Jane's” is a phrase which has 
d for the accuracy and authority 
ne avinti world. 
This latest edition gives you data on aircraft 
of 32 nations, Witt information assemble 
from ' corner of the globe JIANE'S gives 
yu the facts on the design, performance, and 
perath of Jet fighters and hombers, propellor 
Iriven « t, helicopters, pilotless craft, lighter 
than-alr ships all types f engines plus i 
world-wide survey of other aviation progress 


Aircraft Section gives you all available 
and figures on type wings, fuselage tail 
power plants, accommoda 
equipment dimensions 
xhtae, loading, and performance of each 
sddition to hundreds of photog 
» three-view gener: arrangeme 
ictically all of e airplanes 


landing gear 
Lad armament 


The ecetion on engines brings you data on types 


tmnpressors, compressor housings, combustion 
hambera turbines exhaust cones, fuel sys 

8, lubrication, starting, fuels, dimensions 
ind many other factors 


In attiticn, this book 
brin you the aircraft 
mar ing f the world 
details on international 


Features of . 
aeronautical organiza 
this Edition— tions facts on official 


world’s records, tabulat 
aircraft of 32 na ed information on the 
tions deacribed airlines of every country 
coverage of satel three-view general ar 
lites and moon rangement drawings of 
probes most of the aircraft, and 
chronological list of 
first flights made by air- 
facts on new jet craft during the year 
iirliners 
plus many more See this book before you 
features making ° buy. Just fill 
thfs Edition an below and it 
Ip-to-date to you for a 
f world aircraft free examination. 
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FLIGHT instruments are centered above 
caution panel in H-43A, flanked by engine 
instruments, tachometer, manifold pressure. 


in turns 1,600 fpm.; and from 1,000 
ft., zero airspeed, preceded by 2,000 
fpm. rate of descent. 

e Rough-area_ landings. __Helicopter’s 
“bear paw” gear configuration, plus 
absence of a tail rotor, give it accessi- 
bility to areas that normally would be 
H-43A was sect down into 
resting lightly on swampy 


restrictive. 
“boondocks,” 
grass-water amidst bushes up to 15 ft 
high. Rotor Blades were visibly checked 
for clearance before landing 

e Crash-fire rescue. About 15 sec. after 
helicopter began fanning the fire, the 
dummy was rescued’ from a burning 
fuselage which had been drenched with 
400 gal. of high-octane gas. The heli- 
copter was brought in upwind of fire, 
about®T5 ft high, hovering. 50. £t, back 
from flames. Downwash of rotors 
washed a path through the fire to the 
cockpit. ‘Three-man fire crew helped 
keep the path open and needed but 
20 gal. of aerated foam-water to affect 
the “rescue.” 

e External cargo. Evaluation at Bloom- 
field included external pickup of a 
1,100 Ib. blade box. High-drag di- 
mensions were 28 ft. by 4 ft. by 2.5 ft 
I'he box was suspended at one point, 
via a 5-ft. cable. The helicopter didn’t 
fight back. Nose-down pitch occurred; 
airspeed was 40 kt. Also picked up, via 
an 8-ft. cable, was a 564-lb. cement 
weight; flight was made at 60 kt. The 
helicopter can carry a 2,500 Ib. jeep 
externally 


Airframe Construction 


Airframe of the H-43A is of semi- 
monocoque construction. The engine 
is mounted in the rear and the trans- 
mission is located in the lower pylon. 
Upper pylons support the rotor shafts. 
Vertical stabilizers are located at the aft 
ends of the tail booms. 

Clutch housing is mounted directly 
on the engine output shaft and rotates 


with the shaft. Engine cooling fan is 
bolted to the clutch housing. Quick 
disconnect coupling between the clutch 
and transmission facilitates engine re 
moval. 

Intermeshing rotors are two-bladed 
“teetering” type with a drag hinge and 
inter-blade friction dampers. With 
rotor hubs paralleled and blades moved 
around the drag hinge, rotors can be 
positioned “fore and aft” over the 
fuselage for hangar stowage 

Kaman engineers chose the inte 
meshing rotor system because it lends 
itself to the use of larger rotor blades 
which result in a larger rotor disk area 
Company also desired a configuration 
which would be inherently balanced by 
the use of two counter-rotating rotors 

The servo-flap control system, which 
imparts a stabilizing factor to the rotor 
blade, was aimed at reducing pilot 
fatiguing aerodynamic and centrifugal 
forces and inertia movements. ‘There 
are no pitch-change bearings involved 
Pilot’s controls are connected to th« 
scrvo-flap by push-pull rods and _ bell 
cranks. 

Each blade is flown independently 
Relationship of the servo-flap to the 
rotor blade is similar to that existing 
between the elevators and the main 
wing of an airplane 

Reduction gearing embraces common 
transmission (one gearbox) for both 
rotors, with overhaul interval of 480 
hr. Single clutch serves for both en 
gaging rotors and as an overrunning 
ciutch. Kaman feels the clutch is good 
for two service tours. Intermeshing 
rotors eliminate the need for anti-torque 
provisions. 

There are no special hydraulic or 
electric servo mechanisms 


Evaluation Flights 


Helicopter flown by Aviation Wrek 


was Air Force No. 58-5524. Accom 
panying this pilot was W. A. “Al” 
Newton, chief test pilot for Kaman 
E.valuation flights totaled about 6 hr 

H-43A does not take up much ramp 
space; parking is no problem. Cabin 
doors on both sides slide aft for normal 
entrance. One-half of the nose bubble 
opens wide to admit litter patients o1 
internal cargo. 

Rotorcraft flown was equipped with 
dual controls, though minimum crew 
complement of the H-43A is one pilot 
Aft cabin area contains three removable 
seat cushions and canvas back rests, 
with lap-tvpe safety belts and shouldet 
harnesses. Should casualty equipment 
be installed, the passenger seat directly 
behind the pilot’s seat is used by medi 
cal attendant. ‘The other two passenger 
seats, copilot’s seat and controls must 
be removed. 

Flight instruments are centered on 
the single panel, flanked to the left by 
engine instruments and to the right by 
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When CONTROL cannot be 
a question of degree... 


Exacting engine control believed impos- 
sible only a few years ago is now the 
expected, not only in modern aircraft 
and missiles, but also in today’s automo- 
biles and trucks. And, this absolute ac- 
curacy is demanded under temperature, 
pressure, and power conditions found, 
until recently, only in laboratories. Tem- 
perature variations alone of —80°F to 
+160°F require almost continuous com- 
pensations in today’s jet aircraft and 


missiles. More, these ever-increasing re- 
quirements must be designed for ever- 
decreasing standards of size and weight. 

For more than a half-century, Holley has 
pioneered such developments as: lower 
automotive hood lines through smaller 
carburetors and fuel control systems for 
jet engines that save one-third the weight, 
one-fourth the space. That’s why two 
generations of Americans on the move 
have come to depend on Holley products. 


For more information about 
Holley products, automotive or 
aircraft, write to 


Z, 


11955 E. NINE MILE RD. 
1-30 WARREN, MICH. 


FOR MORE THAN HALF-A-CENTURY 
ORIGINAL EQUIPMENT MANUFACTURERS FOR 
THE AUTOMOTIVE AND AIRCRAFT INDUSTRIES 








EDISON 
subminiaturized 


servo program 
computer 


Analog computers, advanced chemical and physics test equip- 
ment spell out the dimensions of the Edison Research Labora- 
tory — one of the finest facilities of its type anywhere. 


Edison's new servo program computer for an 
advanced—and classified—missile system sets 
new standards in lightness and compactness. 
Built entirely with Edison-manufactured 
components, this new unit weighs only 14 
ounces, occupies only 14 cubic inches. 
Within this size and weight Edison has 
created a complete servo computer package 
—containing transistorized and magnetic am- 
plifier circuitry, servo-motor, precision gear 
train, two resolvers in a complete servo loop. 
The whole unit is hermetically sealed and 
highly resistant to corrosion and vibration. 
Offering an optimum in response and sen- 
sitivity, this system shows the way to a wide 
variety of applications in missile control du- 


ties. It exemplifies the Edison capability in 
missile system design and manufacturing. 

Because the Edison organization includes 
development and production facilities for 
servos, servo systems, magnetic amplifiers, 
computers, transducers, precision gear trains 
and miniature relays, Edison can become the 
single source for major electronic system as- 
signments . . . can speed up prototype devel- 
opment faster than any other company. The 
Edison team concept in engineering, and un- 
excelled research laboratories for its scientists 
—are the other basic ingredients for success 
in advanced electronics projects. 

For complete information on Edison cap- 
abilities, write to: 


Thomas A. Edison Industries 


INSTRUMENT DIVISION 


49 LAKESIDE AVENUE, WEST ORANGE, N. J. 


EDISON FACTORY OFFICES ARE LOCATED IN EVANSTON, ILL.; DALLAS, TEX 





DAYTON, OHIO; SHERMAN OAKS, CALIF.: AND TAMPA. FLA. 





Gross weight (normal mission) 
Alternate mission weight (firefighter) 
Empty weight an 

Useful load (normal mission) 
Length 

Over-all width (outer fins) 

Cabin width 

Height, over rotor hubs 


Rotor diameter 
Rotors, operating 
Gear tread: 
Main 
Auxiliary 
Ground clearance: 
Cargo hook 
Tail fins . 


600 hp. at takeoff; 550 hp. normal. 





Kaman H-43A Specifications 


Height, over rotor tips in 45 des position ‘(with blade blocks installed) 16 ft. 5 i 


Rotor tip ground clearance-minimum (at rest) 6 ft. 4 in. 
Powerplant: Pratt & Whitney R1340-48 nine-cylinder aircooled engine generating 


5,572 
6,772 
4,380 
1,192 
10.8 i 
9 
5 ft. 2.3 i 
fs Se 


24 ft. 


2 in. 








tachometer and manifold pressure in- 
dicators. Caution panel is seated below 
flight instruments. 

Console panel includes avionic, light, 
ignition, fuel boost switches. Circuit 
hieakers are located both on console 
and overhead panel. Fuses also are 
overhead. 


H-43A Controls 


Pilot’s collective stick controls the 
throttle with a motorcycle-type grip. 
Starter switch and landing and flood- 
light switches are at top of collective 
lever. Stick also contains a friction 
lock for the throttle and lever itself. 
Cyclic stick contains switches for stick 
trim and microphones. 

Communications and avionic 
ment are remotely controlled from radio 
and interphone control panels on the 
console and the left cabin wall in addi- 
tion to switches on the pilot’s cyclic 
stick and the hoist operator's grip 

Rotor brake control is located on 
center of cabin ceiling and is used to 
stop rotors from free-wheeling during 
giound operation. Brake is a_ single- 
disk mechanical friction unit that acts 
on the input shaft of the transmission. 
A flexible cable from the control actu- 
ates a hydraulic master cylinder in the 
right pylon. 

The R1340 engine can be started 
quickly. There is no external power 
source requirement. Simple procedures 
call for closed throttle and rich mix 
ture before hitting the starter switch. 
Throttle was adjusted at 1,000 rpm. 
and clutch engaged. With needle mar- 
riage, rpm. was increased to 1,200 
During starting and run-up it is not 
necessary to monitor controls. 

Engine warmed up at 1,700 rpm. 
Magnetoes were checked at 2,000 rpm. 
and 21 in. manifold pressure, and heli- 
copter was ready for takeoff. 


equip- 
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With two of us aboard, plus 600 Ib 
of fuel, the H-43A_ grossed about 
Wind was calm. Outside ait 
temperature was 46F. Sea level 
sure was 30.15 in. 

The small helicopter 
taxied about, with littl 
1,900 rpm. and 21 in. manifold pres 
sure. Rudder control during taxi was 
quite positive. Rotorcraft takes limited 
operating space on ramp 

Initial climb was made 
and 2,200 rpm., preceded by 
tion to 45 kt. Climb was made at 50 
kt.; rate of climb was 1,200 fpm. Pilot 
visibility in the H-43A is excellent to 
the point that rotor blades can be ob 
served, particularly for clearance in tight 
areas. Vibration was apparent, but not 
to an abnormal degree 

Helicopter later was climbed at 33 
in. manifold pressure and 2,200 Bai at 

40 kt. Rate of climb was 500 fpm 

During one phase of evaluation, the 
H-43A was pulled off the ramp, flown 


about and climbed at constant power 


5,325 Ib 
pres 


initially was 


difhiculty, at 


at 35 in 
accelera 


of 26 in. and 2,200 rpm. Airspeed ini 
tially was about 15 kt., then built up 
past 20 kt. Climbout was made at 30 
kt. at 50 fpm. Helicopter was leveled 
off at 200 ft., where it cruised at same 
power setting at 50 kt 

During cruise at 500 ft., pulling 30 
in. and 2,200 rpm., true airspeed was 
77 kt. 
holding 
at 91 kt. 


Increasing power to 35.5 in., 
airspeed trued out 


2,200 rpm., 


Rotor Stall 


Counter-rotating rotors and relativel) 
light rotor disk loading negate rotor stall 
within operating limitations. During 
flights at high airspeed and altitude, 
with low rotor minor roughness 
may occur. This can be reduced by 
decreasing airspeed and increasing rotor 
rpm., or descending to a lower altitucd 
Kaman has had the H-43A to 18,800 ft 
at normal gross weight 

Helicopter’s airspeed indicator is red 
lined at 115 kt. Maximum power mam 
fold pressure is 36.5 in.—for five min 
utes after takeoff—at 2,250 rpm. The 
H-43A, Kaman told Aviation WEEK, 
is capable of operating in high winds 
and turbulent conditions—up to 50 kt 

for starting and stopping rotors 

Stability of the H-43A 1s pronounced 
both in climb and local flight. In each 
instance helicopter was flown “hands 
off.” Collective stick is spring loaded 
to compensate for centnfug ral loading 
of control rods and pilot can 
leave it where he wants it. Helicopter 
can be trimmed fore and aft. No force 
gradient is tied in to rudder pedals and 


rpm . 


blades; 


trim system here is not necessary 

Che rudder is the most complicated 
part of the H-43A control system b 
with both cyclic and 


control, 


cause if hes in 
differential collective 
ing both yaw and roll 

During one phase of “hands off 
flight, stick was displaced laterally, heli 
copter banking some 10 to 15 deg 
H-43A recovered deadbeat in one cy 
cle. Flying in the pattern at 60 kt 


produ 





f*— 46.8' ROTOR BLADES 
| POSITIONED 








THREE-VIEW of H-43A shows how rotor blades can be positioned for stowage 
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throttle only was used, with no need 
to play collective lever. Overspeeding 
of rotor would pull collective up; un 
derspeeding would pull it down. Air- 
craft is quite responsive to rudder 
during all phases of flight. 

Approaches for landings were made at 
60 kt. indicated, best approach speed. 
Maneuverability and stability again 
were evidenced during hovering. The 
helicopter was docile, and turned easily 
to left or right. Opposite rudder was 
used to break turns. Power during the 
hover was 32 in. and 2,150 rpm. 


Autorotation Descent 


Several autorotations were made from 
1,000 ft. to zero-roll touchdown. Air- 
speed in the descent was usually 60 kt. 
(45 kt. is best for minimum rate of 
descent). Rate of descent varied be- 
tween 1,200-1,300 fpm. Collective 
stick is held down; there is no need 
to jockey it. 

At one point the helicopter was 
drifted downwind (backwards) to get 
zero airspeed. Rate of descent during 
autorotation was about 2,400 fpm 
(needle was off the indicator) prior to 
flare and touchdown. 

In one instance, from cruise speed 
of 60 kt. at 1,000 ft., autorotation em- 
braced two 360 deg. turns, left and 
right, at 40 kt. indicated during de- 
scent. With power at “idle” and collec- 
tive full down, the engine ran at 1,200 
rpm.; rotor stabilized at 220 rpm. Rate 
of descent, in turns, was 1,600 fpm. 
Recovery to full landing was made at 
50 kt. 

H-43A tail improves stability and 
directional control, during autorotation, 
over that of the HOK and HUK. By 
comparison to the latter, the USAF 
helicopter has a 2-ft. wider tail, with 
elevator surface correspondingly in 
creased (one foot added to span on 
either side). H-43A servo tab was in- 
creased in area, and two dorsal and 
ventral fins added to ends of the tail 
booms. Elevator is isolated on springs 
to eliminate fatigue factor. Stabilizer 
is fixed. 


Simulated Failure 


Engine failure also was simulated at 
t., climbing—with climb power of 
in. and 2,200 rpm. Speed was but 
. when engine was chopped and 

helicopter autorotated to touchdown 

Che helicopter will not stall at slow 


speed. In downwind flares it will go 
through condition of zero airspeed ac 
companied by settling inertia, which 
may make it dificult to avoid ground 
contact. Counter-rotating rotors per 
mit a greater angle of rearward flare due 
to relatively short tail structure. 
Provisions are made for carrying two 
litters, either Stokes or pole type, one 
above the other. Supports are secured 
to fuselage structure. Cargo tie-down 
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HEIGHT ABOVE TERRAIN-FEET 
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AIRSPEED - KNOTS 
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H-43A height-velocity diagram for safe landing after engine failure. “Dead man’s curve” 
allows good margin of tolerance for operational pilots. 


floor paneling may also be installed on 
left side of cabin. Four tie-down fittings 
are provided in forward section; two 
aft. 

During a litter demonstration, two 
“patients” were loaded through the 
nose and strapped in, and helicopter 
was airborne, within one minute follow- 
ing start of this operation. Takeoff was 
made at normal power—35 in. manifold 
pressure and 2,200 rpm. Following 
landing both “patients” (with feet for 
ward) were removed in 25 sec. Either 
the pilot or a crewman can operate the 
litter. 

In-flight tracking, made possible with 
the servo-flap, is standard on all H-+3As 
It enables the pilot to adjust tracking 
of the tip paths of the rotor blade dur 
ing flight, which would be necessary 
following rotor changes or major main 
tenance, and during normal flight opera- 
tions. Pilot can visually observe blade 
tip paths; movements are made via 
spring actuated track switches on upper 
forward cabin ceiling 

Simulated “rescue” of three men by 
hoist was made from a hover of about 
20 ft. Within a few minutes all three 
were pulled up to open left-hand cabin 
door and swung in 





H-43A Performance 


Cruising speed: 
At 70% power, sea level 80 kt. 
70 kt. 


99 kt. 


For maximum range 
Maximum speed 
Hovering ceiling (NRP) 

(OGE) 

Service ceiling (NRP) 

Vertical rate of climb 

Best rate of climb 1,475 fpm. 
Fuel capacity 102.5 gal. 
Fuel consumption (max.range) 190 Ib./hr. 
Range 190 naut. mi. 
Endurance 3.4 hr. 


11,250 ft. 
21,300 ft. 
1,120 fpm. 











Hoist is electrically operated and is 
cable Ihe 
motor ire 


equipped with 100 ft. of 
cable drum hoist 
mounted between the lower 
The cable feeds off the drum 
pulley mounted to a rigid tripod. When 
the cable is fully up or down, limit 
switches automatically stop the hoist 
Automatic brake will hold the cable in 
any position. Pilot-controlled guillotine 
type cutter is available for emergenc\ 
severence 


and 
pylons 
Oovcl al 


Firefighting Use 

With 1,000 Ib. of firefighting equip 
ment hooked underneath, the H-43A 
pointed up its capabilities of sparking 
rescue efforts involving an aircraft fire 
For this demonstration Kaman spilled 
400 gal. of gas-plus-thinner over fuselag: 
with a dummy “‘pilot” in the cockpit 

Virehghting ng included extinguisher 
container plus 150 ft. of 14 in. hose on 
a reel. Helicopter normally would fh 
upwind of the fire, drop the mg and 
crash-rescue crew and, with rotors, wash 
a path through the fire to the cockpit 

For this H-43A 
dropped the rig, but a truck 
was used for source of aerated foam. A 
gun-type 1 3-lb. Rockwood combination 
water-foam nozzle was used, which had 
been specifically developed for the Ai 


operation — the 
standby 


Force 

Fire was ata peak when the helicop 
ter moved in, about 15 ft. high and 
roughly 50 ft. back from the flames. At 
hover, pulling 33 in. manifold pressure 
and 2,200 rpm., strong rotor downwash 
quickly opened a path through the fire 
and we moved up a bit 

The three-man crew sprayed foam at 
the rate of 800 to 900 gal. per min 
Pressure at truck was 150 Ib.; at nozzle, 
because of friction loss, 110 Ib. Crew 
had the dummy out of the cockpit in 
about 15 sec. Only 20 gal. of foam wer 
used. Helicopter continued “knocking 
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Ducting Systems 


e ducting system or individual components... 
FLEXONICS HAS WHAT IT TAKES TO SERVE YOU BEST 


For more than half a century, Flexonics has pioneered in 
precision-forming thin metals into flexible carriers for a variety 
of media . . . and still leads. This special talent of Flexonics 
engineers and designers is available to you in the development 
of ducting systems and flexible connections. 


PNG E ORs 
Mamas 


For the most authoritative product and design recommenda- 
tions covering ducting systems, flexible connectors, bellows, 
metal hose, and Flexon T (Teflon)—contact your Flexonics 
Sales Engineer or write for Flexonics Aeronautical Engineering 
Manual. 


AERONAUTICAL 


FLEXONICS CORPORATION + 1302 SOUTH THIRD AVENUE +» MAYWOOD, ILLINOIS 


TOMORROW'S Divisione 
ENGINEERING INDUSTRIAL HOSE + EXPANSION JOINT + BELLOWS + AERONAUTICAL + AUTOMOTIVE 
TODAY Flexonics Research Laboratories, Elgin, tilinois 
in Canada: Flexonics Corporation of Canada, Limited, Brampton, Ontario 





down” the fire throughout the rescue 

Power of the rotor downwash was 
further evidenced when helicopter was 
moved to the other side of the fire, and 
rotor blast accidentally caught some 
eight empty fuel drums that were 
stacked to the side. The blast sent 
drums barreling through some very 
active flames. Everybody ran; we 
backed away in a hurry. 


Rubber Fuel Cell 


H-43A’s rubber fuel cell is located in 
the lower aft fuselage, under the engine 
compartment and passenger area of 
cabin. Cell is not self-sealing. Fuel is 
discharged through a system of dual 
sumps and automatic flow control 
valves. The forward sump is located at 
lowest level of the cell and contains a 
submerged electrically operated boost 
pump which discharges fuel at 4 to 6 
psi. Fuel is drawn from aft sump by 
cngine-driven fuel pump when nose-up 
maneuvers cause fuel to flow away from 
the forward sump. 

Electric power supply system pro- 
vides 28 v. direct current and 115 v., 
400-cycle, 3-phase alternating current. 
I'he 200 amp. generator, driven by 
transmission, operates only when the 
engine is running and the clutch is 
engaged. External power receptacle is 
located on the left side of the fuselage 
exterior. A 36-amp-hr.-battery is in- 
stalled at the forward center area of the 
cabin and is accessible through the nose 
bubble door. 

Landing gear consists of four non- 
retractable wheels, with individual 
shock struts. Rear wheels are fixed; nose 
wheels swivel, but can be locked in 
alignment with rear wheels. Nose 
wheels are equipped with shimmy 
dampers. All wheels have skid assem- 
blies. Aft wheels have disk-type hy- 
draulic brakes. 

Ventilation air is supplied from the 
engine fan. Air flows through jacket 
surrounding the combustion chamber 
of a gasoline heater. Heater is located 
at lower right side of the engine com- 
partment. 


Production Data 


The first two H-43As are temporarily 
at Kaman, where USAF pilots and me- 
chanics are being checked out on the 
aircraft and rescue work. Air Force 
took delivery of one helicopter in No- 
vember; one in December. Deliveries of 
the balance—16—will be completed by 
mid-1959. Kaman has the capacity to 
produce 33 rotorcraft per month. 

Kaman stresses that two men can 
“rock” the R1340-48 engine out in 40 
min. Installation takes about 1 hr. 30 
min. Rotors can be removed in | hr. 
and installed in 2 hr. Blade changes can 
be made in slightly over 2 hr. 

Some Marine bases, according to the 
company, have achieved 3 hr. mainte- 
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nance to | hr. of flying for the basically 
similar HOK (81 have been produced) 
During the eight-day Atlantic Fleet Ex 
ercise Phibex, in March, 1958, ‘the 
Navy’s HUK (24 were produced) was 
operational 98% of the time 

Company also feels rotorcraft’s clutch 

overhaul interval is 480 hr.—is good 
tor two service tours. Total time on 
returned service components clutches, 
drive shafts and transmissions—averaged 
1,000 hr. in tests at takeoff power 

One complete H-43A plus additional 
spares can be transported in a Fairchild 


C-119. One and one-half will fit into 
a Lockheed C-130 Iwo complete 
H-43As can be hauled by a Douglas 
C-124. 

In comparison with the piston-driven 
H-43A, the commercial version of th« 
turbine-powered H-43B could be avail 
able in 12 to 18 months. Cost would b« 
in the neighborhood of $200,000. The 
B model has the capability for an eight 
place general utility and passenger heli 
Free turbine power plant elimi 


copter 
clutch in thi 


nates the 
model. 


need for a 


Lockheed to Design C-130 STOL Transport 


Lockheed Aircraft Corp. will build a C-130 turbojet transport flying testbed which will 
include two Fairchild J83-R-1 turbojet engines to provide a constant flow of air over control 
surfaces, in development of a boundary layer control system. Top photo shows turbojet 
engine placement, as drawn by a Lockheed artist on a C-130 photograph. Job is undertaken 
on the basis of a USAF contract to design a short takeoff and land assault transport; work 
will be done by Lockheed’s Marietta, Ga., division. Jet engines will blow air over ailerons, 
flaps, rudder and elevators through system of wing, fuselage and tail assembly ducts (sec 
drawing below). Jets will operate in addition to the four Allison T56 turbojet engines. 
Company said the pods will not seriously reduce speed or range. Boundary layer control 
(BLC) system will operate from flight engineer's post, with monitor provided for pilot. 
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iT HAPPENED FIRST 
AT BADDECK, N.S.... 


On Feb. 23, 1909, a 35-horsepower, eight 
cylinder piston engine powered McCurdy’s 
‘Silver Dart’ on the first official flight in 

the British Commonwealth. 

Today, less than a lifetime later, over 60,000 
horsepower in Orenda’s IROQUOIS turbojet— 
an engine six times the combined weight of the 
‘Silver Dart’, its engine, pilot and fuel. 
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Convair Tests Electric Flight Controls 


By Richard Sweeney 


San Diego—Exploitation of electric 
primary flight controls, considered to 
have several advantages over hydro- 
mechanical units for high performance 
aircraft, has made a substantial advance 
with development of an appropriate 
emergency backup system. 

Termed a “minimal manual” system 
by Convair Division of General Dynam- 
ics Corp., which developed it under 
contract with Flight Control Laboratory 
at Wright Air Development Center, 
the system now is completing a two- 
month flight evaluation in a non-in- 
strumented F-102A at Edwards Air 
Force Base 

In high performance aircraft, control 
forces are so high that hydraulic power 
has long been used as the muscle force 
for moving control surfaces. Current 
control systems have a hydraulic con- 
nection between the pilot’s stick and 
the control valves which govern the 
hydraulic actuators which move the 
surfaces. 

Atttomatic flight, stability augmenta- 
tion, and fire control systems replace 
this hydraulic connection between pilot 
inputs (stick) and the control valves 
with electric signals. 

Electric primary flight controls also 
replace the hydraulic connection be- 
tween stick and control valves with elec- 
tric signals. 


Prime Advantage 


A prime advantage of electric control 
systems, proponents say, is that better 
pilot control of the aircraft can be 
maintained throughout the entire per- 
formance envelope, from takeoff and 
landing through high supersonic speeds, 
utilizing electronic techniques, that can 
be obtained with mechanical units. 

Another advantage of electric primary 
flight controls is ease of integration with 
the stability augmentation, automatic 
flight and fire control systems which are 
standard on today’s high performance 
aircraft. Signals generated by stick 
movements can be routed through 
components common to stability aug- 
mentation, automatic flight and/or fire 
control systems, items such as ampli- 
fiers, for example. 

Convair first proposed the electric 
primary flight control system for pro- 
duction aircraft in 1956 and was 
awarded a study contract in 1957 by 
Flight Control Laboratory. 

Currently, Convair holds a two-phase 
contract in which development and 
flight evaluation of the emergency back- 
up minimal manual system is Phase I. 
After Convair completes its evaluation 
in February, the equipment will be 
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CONVAIR F-102 jet interceptor cockpit has been modified for installation of electric pri- 
mary flight controls (minimal manual stick is at pilot's right) for Wright Air Development 


Center tests. 


ARROWS show rods from minimal manual control stick to the mixer unit in F-102 fuselage. 
System mixer is in lower foreground (circled area). Mixer is an independent control unit. 
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HERMETICALLY SEALED 
HIGH TEMPERATURE 
INSULATION BLANKETS 


are now being made 
by Delaney Gallay Ltd. 
at lower orices than 
ever before 


What’s more, we don’t jib at compli- 
cated shapes and fittings, as this blan- 
ket fitted to the Rolls-Royce thrust 
reverser for the D.H. Comet proves. 

Our wide experience has enabled us 
to develop a revolutionary and exclu- 
sive method of manufacture that we 
sincerely believe will enable us to 
tackle anything. 


WE ALSO DESIGN AND MANUFACTURE 


High pressure fuel-cooled oil coolers 
for high performance gas turbine en- 
gines. This unit is used in the Arm- 
strong Siddeley Sapphire S.A.E. 


We shall be delighted to help you with 
your problems in any of these fields. 


Heat exchangers for many purposes 
in both aluminum alloy and strainless 
steel. This particular example is for 
the Vickers Vanguard’s anti-icing Delaney Gallay LTD 
system. Similar units are being sup- 
plied for the Fokker Friendship, the 
Bristol Britannia, the Armstrong 
Whitworth, the Vickers Viscount, the 


Aeucey end tha Mandier Pane Herald. Vulcan Works, Edgeware Rd., London, N.W.2, England 


Telephone: Gladstone 2201 





further flight evaluated by WADC 
pilots until June. 

Phase II of the contract, which got 
under way last November, calls for a 
one year program which will culminate 
in a flight test program of both equip- 
ments, electric primary flight controls 
and the minimal manual system, in 
stalled in the F-102A. 

In the second phase, electric controls 
will utilize as many of the already in- 
stalled components in the F-102A as is 
possible, including parts of the Hughes 
MG-10 fire coniedl system, plus parts 
of plane’s regular operational control 
system. Using this philosophy, Convair 
is able to “get more for the money” 
both by using existing hardware per se, 
ilso will save time and cost of develop- 
ing and testing and integrating new 
hardware. 


Control Malfunction 


The minimal manual system is some- 
what better than a “just get home” 
equipment, yet is not enough to com- 
plete a mission should electric primary 
controls malfunction en route to target 
\ccording to Convair however, future 
minimal manual systems mav be able 
to complete missions. 

In the minimal manual svstem, a 
small formation type stick is 
mounted on right hand cockpit console, 
with an arm rest behind it. The unit 
has a modified grip and a 4-in. throw 
from top of the stick to pivot point 
is provided. 

Direct rod connection is provided 
between minimal manual stick and the 
mechanical elevator-aileron mixer unit 
for F-102’s elevons which was developed 
especially for the minimal manual 
system. 

This mixer is an independent unit 
in minimal manual system and is not 


used, 


MOVING mockup of minimal manual side 
stick was used in control development work. 
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CLOSEUP view of minimal manual mix unit installed in Convair F-102 jet interceptor. 
Direct rod connection is provided between minimal manual stick and the mixer unit 


related to plane’s regular control system 
mixer, which is heavier duty since it 
operates through the entire flight regime 
of F-102A. 

The minimal manual mixer is the 
unit operating the control valves which 
port fluid to the actuators which move 
the aircraft’s control surfaces 

In the direct rod connections, im 
portant factors are system friction and 
breakout force, key parameters in view 
of small leverage obtainable with the 
short stick. 


Special Bearings 


Special bearings and mounting tech- 
niques were developed for minimal 
manual system with development work 
accomplished by Fafnir Bearing Co 
Development program resulted in a 
technique whereby bearings are mounted 
loosely at first, aligned exactly, then 
solidly locked into place by a potting 
compound. In this manner, friction 
increases usually induced by slight mis- 
alignment resulting from conventional 
bearing mounting practices were re- 
duced throughout the system. 

Although individual friction increases 
were never great with the old mounting 
method, the cumulative contributions 
became a potent factor in strictly man- 
ual system. 

Using a potting technique, cumula- 
tive friction levels in minimal manual 
system are 8 to 9 oz. in pitch, 7 oz., in 
roll, a considerably significant reduction 
from levels of previous emergency man- 
ual systems. 

Force feedback to minimal manual 
system is through conventional, unso- 
phisticated dynamic-static pressure 
comparing (q) unit which is not pro- 
gramed the same as force feedback 
system in F-102A’s regular controls 

Minimal manual q unit uses a pot 


with maximum force differential level 
of 500 psf. Subsonic maneuvering stick 
forces were intended to be 
14 and 2 lb. per g, wound up 
about | lb. per g. Pilot reports from 
evaluation flights indicated levels wer 
too low, so a cam is being reshaped to 
intended 


between 
being 


boost values to originally 
Ie vc ls 
Above the 


maneuvering stick forces are allowed to 


transanic speed region 
rise to approach values of 12 to 15 Ib 
per g. Operational concept for mini 
mal manual-clectric 
when electric primary flight controls fail 
in supersonic flight, immediate speed 
reduction to subsonic flight condition 

Early in the stick program, 
Convair built a moving mockup of a 
cockpit with sidestick, to evaluate cet 
tain ideas. In the mockup, which had 
pitch and roll movements produced by 
stick forces fed through analog com 
puter, it appeared possible that the q 


system envisions, 


electric 


ARMREST is located just aft of minimal 
manual stick in Convair F-102 cockpit. 
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BENDIX* IGNITION SYSTEMS —FOR THE BEST IN JETS 


Since first produced in 1947, the Westinghouse J34 jet 
engine has incorporated an ignition system produced by 
Scintilla Division of Bendix Aviation Corporation. 

Here at Scintilla years of experience in ignition manu- 
facture are carefully coordinated with advanced thinking 
in ignition design. Result: Scintilla Division is a primary 
source for reliable ignition systems used in finest turbojet 
and turboprop engines. 

The J34-WE-46 shown here, now being produced by 
the Westinghouse Jet Engine Division in Kansas City, 
uses a new curvic coupling-type steel compressor, com- 


Scintilla Division 


SIDNEY, NEW YORK 


bustion chamber, fuel system and other modifications to 
permit the use of JP-4 and JP-5 jet fuels. The high-energy 
ignition system manufactured by the Scintilla Division 
provides improved air starting characteristics and opera- 
tion reliability. 

Reliability, coupled with serviceability and extended 
overhaul life, are inherent features of all jet ignition 
systems designed and built by Scintilla Division of 
Bendix Aviation Corporation. 

Cc dian Affiliate: Aviation Electric Ltd., 200 Laurentien Bivd., Montreal 9, Quebec. 


Export Sales and Service: Bendix international Division, 
205 E. 42nd St., New York 17, N.Y. 


"Bendix 
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unit might be eliminated from minimal 
manual. 

In flight test aircraft, provisions were 
made for a pilot operated switch to turn 
the pressure sensing portion of q unit 
off, leaving the pilot flying against 
forces generated by a spring which is 
integral part of the q unit. Spring in 
test airplane was not the best, but 
changing it required engine removal, 
so it was left installed, with allowances 
to be made after evaluating flight test 
piiot opinions for a better spring. 

However, in preflight program, mock 
up indications were proved invalid—the 
entire force feedback system was rated 
as an essential part of minimal manual 
by evaluation pilots. 

A ratio changer is incorporated into 
the minimal manual system in pitch 
axis, in the form of a torsion bar in cle- 
vator linkage, to guard against an over- 
sensitivity problem. This too can be 
shut off during flight evaluation to see 
if it is absolutely required in minimal 
manual flight control system. 

Sidestick mounting is such that neu- 
tral position for the control is with 
10 deg. inboard and 20 deg. forward 
slants, this derived as best position 
from which to apply control movements 
with arm on the adjustable arm rest. 
Minimum manual stick does not move 
with trim. 

Full control surface deflections are 
obtained with minimal manual, with 15 
deg. forward and 45 deg. aft stick move- 
ment producing full pitch range, 35 deg 
stick travel giving full lateral surface 
displacement. 


Orifice Technique 


In minimal manual installation, with 
direct mechanical connection between 
cockpit stick and rear unpressurized 
part of the aircraft, a controlled leakage 
orifice technique is used to pass mov- 
ing components through pressure bulk- 
heads. 

In the F-102A test bed, the air 
plane’s normal hydraulic control sys- 
tem is installed and operative, will re- 
main intact in Phase II flights also. 
This gives the aircraft two control svs- 
tems now—minimal manual and normal 
operational, while second phase will 
see three systems installed and work- 
ing—normal, minimal and electrical. 

Minimal manual installation provides 
for a button on the sidestick to engage 
the minimal manual system, while dis- 
engagement (actually reengagement of 
operational control system) is done by 
a push button on the main control 
stick. 

In the Hughes MG-10 fire control 
system used by operational F-102A air- 
planes, some of the functions of a con 
ventional autopilot are incorporated as 
subsystems, since the airplane does not 
carry a separate autopilot itself. Such 
functions will include Mach and head- 
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Faster “More accurate 
°More economical 


AUTOMATIC REDUCTION 
of PDM FLIGHT TEST DATA 


The Epsco Mark | is an 

advanced integrated telemetry 

dota reduction system designed to 

reduce PDM flight test into direct digital com- 


puter format — automatically and with unparalleled accuracy. 


Lb © Accepts any IRIG PDM input signal — in “real time” 
a S O U te or twice “real time” and any arbitrary time code 
Q Cc Cc U ge cy * Reduces data reduction time — no extra processing 


to go into computer format, can accept analog data at 
better than ~ lpee ° ” = 
twice original recorded speed 


© Provides automatic 0 and 100% correction 
© Identifies, indicates and/or eliminates bad data 


¢ Provides complete flexibility — completely independ- 
ent digital recorder sub-system accepts digital data 
from any digital source 


* Provides optimum reliability and serviceability — 
via complete logic design, proven building block mod- 
ules, high quality components and construction 


€pse 


For complete engineering information write for Mark | Systems Br 
Epsco, Inc., 588 Commonwealth Avenue, Boston, Massachusetts 





The safest jet operation is from clean jet airfields! 

And safest protection for jet-age aircraft is the world-proven* 
Wayne Air-Jet Sweeper. It’s the one answer to complete, 

fast removal of the debris on runways, taxi-ways and aprons 

which damages jet engines. 

The powerful vacuum sweeping action of this high-speed sweeper 
super-cleans over 1,000,000 square feet per hour. It operates 

rain or shine... requires no special training... maneuvers around 
aircraft, in parking areas... and has enormous dirt and debris 
handling capacity. 

Get the full story today on the one sweeper designed and built in the 
jet age for jet aircraft. Write for complete descriptive literature! 








*The Wayne is already in use by 
the Air Forces of the United 
States, Great Britain, France, 
Germany, Belgium, Switzerland 
and Brazil to keep jet airports 

super clean. 





WAYNE MANUFACTURING COMPANY 


1511 E. Lexington Avenue, Pomona, California 


WAYNE MANUFACTURES A COMPLETE LINE OF POWER SWEEPERS TO MEET EVERY AIRPORT NEED. SEND FOR DETAILS. 








ing hold, ILS approach coupler. 

During Phase II, following study, an- 
alysis and simulation work, a report will 
be made by Convair to Flight Control 
Laboratory which will spell out require- 
ments for what parts (functions) of off 
the-shelf MG-10 can be used in the 
electric primary flight control system. 

Parts of the MG-10 relating to 
weapon aiming and discharge will not 
be in the electric stick test airplane, but 
altitude and heading hold components 
will be used. The airplane's stability 
1ugmentation system also will be used. 

In interests of simplification in the 
original F-102A design, Convair de- 
veloped what is called the Convair 
Damper Amplifier Package, which is a 
single set of amplification units accept- 
ing inputs from the MG-10 and stability 
augmentation equipments, sending on 
one electrical signal to the plane's 
control surface actuator control valves 
This same amplifier package will also 
be used in the electric stick installation. 

Essentially, the electric stick develop- 
ment will put the aircraft into the full 
autopilot force authority control, with 
voltages replacing human-hydraulic com- 
mands to control surface actuator con- 
trol valves. 

Force transducers will be used off 
the main stick, with shaping networks 
immediately behind the transducers. 
In this, the amount of stick movement 
(by which the pilot usually judges how 
much surface displacement he wants 
to obtain a desired airplane attitude) is 
related to the amount of force he ap- 
plies to the stick to put the aircraft 
where he wants it, hence the use of 
force transducers. 

In addition, airplane will be equipped 
so that the amount of stick travels to 
produce a given amount of surface dis 
placement and airplane attitude change 
can be varied, in effect changing the 
aircraft’s handling characteristics. 

Present Convair thinking envisions 
simplification of such factors as gain 
in the system according to flight con 
dition. Maneuvering capability will 
be provided by use of HIG (hermeti 
cally sealed integrating gyro) gyros, with 
no lockout on rudder. Uncoordinated 
maneuvers such as slip, can be affected 
simply by rudder pedal pressure 

Data will be gathered in flight tests 
on stick force per g, friction (and 
breakout from trim) forces, and on use 
of rate or g command in the pitch axis 
Rate will govern roll control. 

Flight test by Convair will be a sys- 
tem shakedown and safety of flight pro- 
gram, after which WADC will con- 
duct the evaluation with Convair fur- 
nishing technical support. 

One of the prime objectives of the 
flight program will be to evaluate the 
system with a possible aim of modify- 
ing Mil Spec F 8785 for electric con- 
trol systems. 
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Silencer Installed on Comet 2E 


Silencers in tailpipes of de Havilland Comet 2E outboard engines are the first, experimental 


versions of suppressor used with Rolls-Royce RA.29 engines in Comet 4. 


The Comet 2E, 


above, photographed at Idlewild Airport, is fitted with Avon 524 outboard engines and 
Avon 504s, civil version of a military model, in inboard positions. 


Germans Coordinate 
Research Activities 

Essen-Muelheim—Led by Germany's 
major aeronautical research establish- 
ment, Deutsche Versuchsanstalt fuer 
Luftfahrt (DVL), all other research 
institutes and establishments of any 
importance in Germany have decided 
to streamline and _ coordinate thei 
future activities. 

Aim is to avoid any duplication and 
therefore waste in research and devel 
opment work 

lo this end a new called 
Gesellschaft zur Foerderung der Flug 
wissenschaft FE. V. (Establishment for 
the Advancement of Acronautical Re 
search), located in the West 
capital of Bonn, will be formed April | 

The new company will represent the 
interests of the following research es 
tablishments 
@ Deutsche Versuchsanstalt fuer Luft- 
fahrt E. V.. DVL, Essen-Muelheim 
® Acrodynamische Versuchsanstalt | 
V., Goettingen 
@ Deutsche Forschungsanstalt fuer Luft- 
fahrt E. V., Braunschweig 
e Deutsche Forschungsanstalt fucr S¢ 
gelflug E. V., Muenchen-Riem 
e Deutsche Studiengemeinschaft Hub- 
schrauber E. V., Stuttgart-Echterdingen 
e Forschungsinstitute fuer Physik det 
Strahlantriebe E. V., Stuttgart-Flug 
hafen 
@ Max-Plank-Institute 
sforschung, Goettingen 
e Graf-Zeppelin Arbeits und Forschung- 
sgemeinschaft E. V., Stuttgart 
e Wissenschaftliche Gesellschaft fuer 
Luftfahrt E. V., (\WGL), Braunschweig 


company 


(,crman 


fuer Stroemung 


Final details have not yet been 
worked out, but it is expected that the 
new company headed in turn 
by leading persons of the member r 
The latter will 


will be 


search establishments 


put up in the limited amount of capital 
required which is not yet determined 


12 U.S. Companies 
To Enter Paris Show 

Paris—Record number of U.S 
panies will participate in the Paris Ain 
Show to be held at Le Bourget June 
12-2] 

For the first time, U.S 
will be represented in force 
ticipation is slated from other countries 
is well lo date 12 countries 
how Soviet 
vet hasn't ans 


com 


COTM pani 5 
Strong pat 


have 
signed up for th Union 
has been invited but a 
French expect Russians to show 


if thei 


wered 
up with som 
urcraft 
Countrres so far lined up are Austria 
Belgium, Canada, Germany, Czecho 
slovakia. Great Britain, Holland, Ital 
Spain, Sweden Switzerland and th 
U.S. To house the large number of 
exhibitors, the | 


later commercial 


nch are building an 


extension to the regular exhibition build 
ing at Le Bourget. At 
U.S who want 
strate 
I'rench 
special water tanh 

U.S. companies 
clude United Aircraft 
Convair, Lockheed Northrop, Chance 
Vought, Curtiss-Wright, Martin, Re 
public, International General Electric 
and Bendix. 


request of \( etal 


companies to demon 
amphibiou helicopter 1 he 


government als building a 


signed up so far in- 
Douglas, Boeing 


99 





BUSINESS FLYING 





Business Planes Gain Despite Recession 


By Erwin J. Bulban 


A substantial increase in number of 
units and dollar value marked deliveries 
by U. S. business aircraft manufacturers 
in 1958 compared with 1957, despite 
last year’s much-publicized industrial 
recession. 

Business plane airframe manufactur- 
crs delivered 6,416 units last year having 
a total net billing value of $101,527,000, 
compared with 6,118 aircraft valued at 
some $99.6 million in 1957. By apply- 
ing average distributor-dealer markups 
to the net billing value, retail dollar 
value of 1958 shipments totals some 
$135 million, approximately $10 mil- 
lion higher than in 1957. 

Upswing of business plane deliveries 
in face of the declining over-all indus- 
trial curve last year pointed strongly to 


continued growing acceptance of. the 
airplane as a vital tool of industry and 
provides an optimistic indication for 
the outlook in 1959. With industry 
generally experiencing an upturn, in- 
dications are that U. S. business air- 
craft manufacturers should be able to do 
even better this year. 


Sales Estimates 


Optimistic outlook is further borne 
out by recent estimates by leading busi- 
ness aircraft manufacturers to Federal 
Aviation Agency Administrator Elwood 
R. Quesada that they expect to achieve 
retail sales totaling some $1 billion in 
the five-year period 1958-1962. They 
also reported that in this period they 
expected to spend some $100 million in 
research, development, facilities and 
equipment. 


Business aircraft sales and _ service 
operations, which are now operating at 
a level of some $500 million annually, 
are expected to grow to total business 
dollar volume annually of some $1 bil- 
lion in five years. Current capital in- 
vestment in these fixed base facilities, 
now estimated at approximately $200 
million, could triple in this five-year 
period, industry leaders estimate. 

Part of this latter estimate is attrib- 
uted to the belief that business flying 
annual hours will show a large rate 
of increase in the future over the sched- 
uled airlines. It is estimated that busi- 
ness planes flew some 5.7 million hours 
last year, compared with some 5.4 mil- 
lion hours in 1957. Scheduled airlines 
flew approximately 3.7 million hours 
in 1957, according to FAA records. 

All segments of general aviation 
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Colonial Skimmer 
Fairchild F. 27 
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Piper PA-18 
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| Military primary trainer export sales, considered commercial transactions. 








SHIPMENTS of U.S. business and utility aircraft during 1958 are outlined in this table. Net billings are in thousands of dollars. 
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NEW WAYS TO TRAIN TOMORROW'S 
ANTI-MISSILE CREWS 
are taking shape at 


DEL MAR ENGINEERING LABORATORIES 


Tomorrow’s ground-to-air and air-to-air anti-missile systems will not be 
effective until crews are trained to use them. For this reason, 

Del Mar Engineering Laboratories privately supports a dynamic R & D 
program that will provide realistic training systems concurrently 

with the delivery of weapons systems that are still under development. By 
not waiting for an “invitation to bid” on established training system 
requirements, Del Mar helps to “plug the gap” in America’s defense and 


drastically reduce dangerous lead-time periods. 


A product of this farsighted policy is the RADOP® Weapons Training 
System presently in universal use by the military air services of 

the United States, Canada, and other NATO countries. This system 
uses a wood-fiber tow target that costs less than a hundred dollars 

and is launched and recovered in flight. The remarkable ability | Yd 


of the RADOP® target to “stand in” for high-performance [| |-i-i-(=— C 





aircraft introduces a higher degree of realism into \ | 


training than is available with other more costly systems. 


Del Mar invites Training Commands and weapons systems 
developers to write for particulars about company capability 
in the development of advanced aircraft or missile training 
systems and the production of associated hardware. 

Write Dept. AW-540-3. 


ENGINEERS: Investigate employment opportu- 
nities with this steadily growing organization. 





Del War ENGINEERING LABORATORIES~ 
SO _ ——_— 


international airport * los angeles 45 ¢« california 





U.S. NAVY ROLE IN PERIPHERAL WAR 


Pilot of a carrier-based Douglas A4D Skyhawk, this 
highly trained flier is on the alert for action at a moment’s 
notice. Today, the Navy’s water-borne “airfields” are 

an effective deterrent to the spread of brushfire wars. 


Providing support for our fast-moving military groups 
assigned to containment of Red threats. Here we see a 
phase of the brushfire operations at Quemoy. 


——- 
os A —_ 


The Douglas A4D Skyhawk, pocket-sized 


record-holding support aircraft: 
In volume production 
Classified 
. Classified 
Armament Conventional or nuclear 
Service U. S. Navy 




















Depend on D O U G (AS 


e& The Nation's Partner in Defense 





which includes all flying other than 
military or scheduled airlines increased 
fiving hours from 8.9 million in 1954 
to 10.9 million in 1957 and it’s ex- 
pected that total of hours will increase 
to some 11.5 million for 1958. Approxi- 
mately half of hours flown in the gen- 
cral aviation industry are flown by busi- 
ness aircraft. Instructional flying hours 
have also shewn significant increases in 
recent vears—from 1.3 million hours 
imnually in 1954 to 1.9 million hours 
in 1957. 

otal delivery picture for 1958 upon 
closer examination showed that not all 
manufacturers fared as well as in 1957 
\ctually of the “Big Three”—Beech, 
Cessna and Piper—only Cessna forged 
ihead, compared with calendar vear 
1957. Beech delivered 694 airplanes in 
calendar vear 1958. a decrease of 94 
units from calendar vear 1957, records of 
the Utility Airplane Counci! of Aircraft 
Industries Assn. reveal. Uhe firm’s net 
billings were down some $5.4 million 
over calendar vear 1957. Piper units de 
clined 138 in calendar vear 1958 com 
pared to calendar year 1957 and net 
billings were off approximately $3.2 
million compared to calendar year 1957 

Cessna, as a result of a noticeably 
iggressive sales campaign and aided by 
introduction of further models to its 


line, showed a gain of 431 units de- 
livered in calendar vear 1958, compared 
with calendar vear 1957 and an increase 
in net billings to more than $36.8 mil- 
lion, compared with some $30.9 million 
in calendar year 1957 

There was some drop in export sales 
in calendar vear 1958 bv some manu 
facturers: last vear, Aero Design, Beech 
Cessna and Piper shipped 865 aircraft 
abroad (of which 87 were delivered to 
U. S. territories) having a net billing 
value at the factory of $12,044,800, 
compared with 1957 exports of 1,131 
urcraft (of which 84 went to U. S. terri 
tories) having a net billing of $17,372 
539 

Last year’s exports represented 14.7‘ 
of the total output by these four manu 
facturers, compared with 19.8% of thei 
total deliveries in 1957 

A major reason for the decrease in 
exports last vear is increasing shortage 
of U. S. dollars available abroad. Be 
cause of the dollar shortage, many mat 
kets, including South American, have 
been turning to soft-currency nations 
such as England, France and Italy, for 
light aircraft, and industry observers 
feel that Germany will play an import 
ant role in the lightplane export mat 
ket when it has available equipment in 
sufficient quantities. 


Spray Plane Used in Soil Program 


Experimental acrial soil top-dressing 
cxperiment at a hilly, remote farming 
community in North Carolina demon- 
trated to farmers there recently for the 
first time how the airplane can pro- 
vide a needed solution to utilization of 
resources that cannot be tapped eco- 
nomically using conventional agricul- 
tural methods. 

Watauga County is a typical area in 
which U.S. Department of Agricul- 


pe 


ture’s Rural Development Program 1s 
trying to help people improve their 
farm incomes by expanding their agri 
cultural opportunities primarily by 
making better use of the properties they 
now have 

The program could provide signifi- 
cant business for agricultural aircraft 
operators who could participate in dem- 
onstrations and in follow-up contracts 
that might develop in course of these 


bets 


ag, 


7 is loaded by mechanical loader at Watauga demonstration. 
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WHAT 
Product 


Emprovement 
Program 


means to you 


TORQ-SET 


This is TORQ-SET (NAS2800 and 
1100 Series) aviation fastener from 
American Screw Company. It is the 
first fastener with high torque values 
that can be used in any airframe as- 
sembly location. It simplifies tool re- 
quirements. It lets you reduce the 
types of fasteners you stock. 


TORQ-SET’S offset winged socket 
gives torque values as high as 45% 
above actual requirements — with- 
out burring, distortion. It has better 
contact with the bit. It tightens 
tighter than any other fastener, yet 
is easy to remove. TORQ-SET is 
available in all head configurations. 
Write for a sample and technical data. 


The Biggest 


SCREW COMPANY 
Willimantic, Conn. « Detroit, Mich. « Chicago, ill 


West Coast Sales Office and Warehouse 
Air Industries of California 
922 W. Hyde Park Bivd., Inglewood, California 





__~ 


tHe FLYING SUBMARINE 


“Flying Submarine” describes AMPHENOL’s new MINNIE 67 series con- 
nector; it may seem a large and unlikely name to fasten on such a small 
connector, but it’s quite accurate. Here’s why: The performance condi- 
tions under which these miniature “E” connectors will operate reliably 
are exactly like those encountered by a submerged submarine—flying 
at 80,000 feet altitude. 

“Flying Submarine” also means altitude-moisture resistant. Under 
a test recently devised by industry and the armed services, wired MINNIE’s 
are completely submerged in salt water, altitude cycled to 80,000 feet for 
one minute, 65,000 feet for one half hour and then returned to ambient 
pressure for another half hour. Following this test, the minimum insu- 
lation resistance of MINNIE connectors is 1000 megohms, well in excess of 
the 100 megohms required by MIL-C-5015 after moisture exposure. 

What can a “Flying Submarine” do for you? If you use electrical 
connectors in aircraft, missile or naval applications (including non-fly- 
ing submarines), MINNIE connectors provide assured environmental re- 
sistance to moisture at sea level and at high altitudes. Write for complete 


information on AMPHENOL’s MINNIE connectors! 


AmpHENOL’s Authorized Industrial Distributors stock 
MinniE’s and other standard AMPHENOL components— 
and provide on-the-spot delivery. 


connector division 
AMPHENOL-BORG ELECTRONICS CORPORATION 
chicago 50, illinois 





local education programs. Federal Ex- 
tension Service and Soil Conservation 
Service alone are providing some $1,- 
350,000 in funds for Rural ee 
ment Programs this year. A total of 102 
countries in 30 states currently are in- 
volved in these programs, according to 
USDA. 

A prime problem in many low-in- 
come farm communities—some 56% of 
American farm families produce less 
than 10% of marketed farm products, 
according to USDA—is their lack of 
ability to diversify production because 
in many cases bad topography makes it 
uneconomical to use considerable 
amount of lands. 

USDA points out that some 4 million 
acres of stony or steep land in humid 
sections of this country could be used 
for pasture, enabling soil farmers to im- 
prove their incomes by taking on sheep, 
beef and dairy cattle raising if the land 
could be economically fertilized. 

Watauga County was selected for the 
Rural Development Program experi- 
ment in this category since of its ap- 
proximately 55,000 acres of mountain 
pasture land only some 16,000 can be 
classed as improved pasture, according 
to county farm agent L. E. Tuckwiller 
Slopes of more than 30 deg. prevent us- 
ing surface farm machinery from im- 
proving the available, unused land. 

To demonstrate to local farmers how 
their problem could be licked using air- 
planes, an aerial soil top dressing dem- 
onstration was organized with nine 
farmers under the leadership of the 
county agricultural agent, other county 
agricultural workers and American 
Potash Institute. 

By harvesting a corn crop on a few 
acres of bottom land in the community, 
a landing strip was prepared, and the 
field was smoothed down by driving 
farm trucks over the strip. Yadkin Val- 
ley, Inc., an aerial agricultural operator, 
based at Winston-Salem, flew in a modi- 
fied Stearman and a Piper Super Cub. 

Planes distributed approximately 300 
Ib. of mixed fertilizers per acre plus 
some lime, top-dressing some 166 acres 
total. Cost of application: 1.25 cents per 
acre. 


Third Gulfstream 
Enters Flight Status 


Third Grumman Gulfstream turbo- 
prop-powered executive transport was 
expected to enter flight status last week 
at the company’s Bethpage, N. Y. plant, 
company sources report. Number four 
Gulfstream currently is in preflight. 

First prototype is undergoing tests at 
Stuart Field, Fla. and number two re- 
cently completed a two-weeks icing test 
program in the Dayton, Ohio area. 
Company expects FAA certification of 
Gulfstream in early April. 





The 
Worla’s fastest 
Rotorcraft 


Fairey’s Rotodyne vertical take-off airliner has established } 
(Subject to F 1A. Confirmat 


itself as the fastest rotorcraft in the world. On 5th 


January, 1959, it few round a 62 milt closed-circuit record 


course at an ofhcially observed average speed of 19g! 


m.p.h. for a new world convertiplane speed record—at 

CTH! SINE power and operatliona weight. 

This record, almost 50 m.p.h. faster than the corre spond- 

ing helicopter record and 30 m.p.h. faster than the 

absolute speed record tor helicopters, confirms Fairey’s Wy Me 
, l.O. airliner is here, now, for city- 


claim that the true V. 

centre to city-centre journeys, needing no expensive 

airfields, wasting no valuable time. Powered by N Napier Eland turbo-props 
American Licensee 


THE KAMAN AIRCRAFT CORP. 


BLOOMFIELD, CONNECTICUT 


THE FAIREY AVIATION COMPANY LIMITED 
HAYES + MIDDLESEX 
ENGLAND * AUSTRALIA * CANADA 





Raytheon Missile Projects 
AY THEon > 


oem 


SPARROW IlIl—the Navy's tenacious, lightning- 
fast, air-to-air missile—is intended for extensive 
use by Navy fighter aircraft in fleet air defense. 
Sparrow III is a Raytheon prime contract. 





HAWK—the Army’s defense against low-altitude 
attackers—carries out its destruction in the blind 
zone of conventional radars. Hawk development 
and production is under Raytheon prime contract. 


SECRET 


+ Ba 





TARTAR—A substantial contract for vital electronic 
~ontrols for this Navy destroyer-launched missile is 
eld by Raytheon. This equipment-—a tracking 
radar and associated units—enables it to “lock 
n’’, cling to target's path, despite evasive tactics. 


ADVANCED PROJECTS in aeronautical structures 
as well as missile guidance and control are now 
underway in Raytheon laboratories. New facilities 
are continually being added for this work. 





\ \ 
WA! 
PRELIMINARY NEW DESIGNS of tomorrow's mis- 
siles will result from the advanced work being 


done by today’s missile engineers. Raytheon plays 
an important role in this area. 
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Raytheon diversification offers 


JOB STABILITY 
FOR CREATIVE 
MISSILEMEN 


Here is an opportunity to free yourself of worry about a job 
that’s here today, gone tomorrow. 


Diversified assignments—only possible in a company with 
Raytheon’s wide range of missile activities—means security 
not found in one- or two-project companies. You apply your 
creative energies to the many projects you work on, and they 
in turn are your “insurance” against falling into a rut. 











Individual recognition comes quickly from Raytheon’s 
young, engineer-management—men who are keenly aware of 
the engineer’s needs and contributions to missile progress. 


Dynamic Raytheon growth—the fruit of this management’s 
progressive policies—is best illustrated by the fact that Ray- 
theon is already the only electronics company with two 
prime missile contracts—Navy Sparrow III and Army Hawk. 


The next step is up to you. Why not get frank answers and 
helpful information on the type of job suited to your back- 
ground and talents, its location, salary and other important 
details. Write, wire or telephone collect: The number is 
CRestview 4-7100 in Bedford, Massachusetts. Please ask 
for W. F. O’Melia. 


RAYTHEON OPPORTUNITIES NOW OPEN IN: 
WEAPONS SYSTEM ANALYSIS - CONTROL SYSTEMS 
* PACKAGING + MICROWAVE + RADAR - SPECIFI- 
CATIONS + MISSILE AERODYNAMICS + WIND TUN- 
NEL TESTING - AERODYNAMIC HEATING + ROCKET 
ENGINEERING + VIBRATION MEASUREMENT and 
DATA REDUCTION 


RAYTHEON MANUFACTURING COMPANY 
Missile Systems Division, Bedtord, Mass. 


MISSILE SYSTEMS 
D/VIS/ION 


Excellence in Electronics 





‘KelAutel 


automatic 
telephone 
gives you Nation-wide Intercom System 


The design and development of KelAutel stands as an example of the diversified activities 
and skills of Hayes scientists and engineers. This automatic telephone instrument is expected 
to revolutionize telephonic communication. It enables one person or a group of persons to sit 
' in a room and confer with another person or group across town or thousands of miles away. 
It is installed by your telephone company in your home, office, factory or store, and auto- 
matically converts an entire public or private telephone network into an automatic noiseless 
inter-com system. 
© Person to Person KelAutel may be either manually operated or automatic. When set on automatic, you 
just sit where you are and start talking when your phone rings. The instruments are 
© Person to Group marketed world wide by International Telephone and Telegraph Corporation, through 
© Group to Group Kellogg Switchboard & Supply Company, 6652 South Cicero Avenue, Chicago 38, Illinois. 


© for Homes, Stores, 


Offices, Factories RESEARCH, DEVELOPMENT, AND TECHNICAL PERSONNEL 
wide are needed by Hayes Aircraft Corporation to participate in modern weapons 
system and component design and manufacture. With more than 10,000 
employees, Hayes is currently active in both missile and aircraft production 
and is conducting research and development in many diverse fields. We 
welcome your inquiries. Write to Personnel Director, Department 405, 
MINGRAPY CORPORATION P.O. Box 2287, Birmingham, Alabama. 


BIRMINGHAM, ALASGAMA 


‘Engineers © Designers ©« Monvufacturers © Technical Publications 





JET AGE PLANNERS SELECT 


COLLINS MICROWAVE 


Microwave Systems Relay Radar and Remote Control Information 
to Enable Constant Enroute Air Traffic Surveillance 


Complete Collins Microwave Systems 
have been designed and are being in- 
stalled for the Federal Aviation Agency 
(which includes the former CAA) in 
its current expansion program to in- 
crease air traffic capacity and safety. 

The microwave systems are used to relay 
radar and remote control information 


and voice communication between long 
range radar sites and Air Route Traffic 
Control Centers. Collins is providing 
systems encompassing equipment for 
104 terminals and 181 repeater stations 


located throughout the United States. 


Collins was selected over several com- 
panies because it could do the job 
economically with excellent equipment, 
providing capable engineering assistance 
for all project phases. 


If you have a microwave requirement, 
large or small, let Collins assist you in 
evaluating, planning and installing your 
system. Write or phone Collins Radio 
Company, Texas Division Sales, 1930 
Hi-Line Drive, Dallas 7, Texas. 


COLLINS RADIO COMPANY * DALLAS * CEDAR RAPIDS * SURBANK 


Typical radar/microwave station 

all 

radar signal is processed and relayed to Air 
Route Traffic Control Center through Collins 
Microwave link (tower at left). 


FAA technician (below) talks over the service 
channel at the radar/microwave installation. 
Both Collins carrier and RF equipment are 
used at such sites, 


FAA and Collins engineers (below) check out 
@ typical Collins microwave repeater station 
used to link radar/microwave sites to Air 
Route Traffic Control Centers. 


Collins RF and carrier installation (below) at 
this Air Route Traffic Control Center utilizes 
two bays to control equipment at two differ- 
ent radar sites, 





The nerve center (below) of all FAA Air 
Rovte Traffic Control Centers utilizes Air 
Traffic Controllers who keep track of all 
aircraft in the center's area. 





NEW AVIATION PRODUCTS 








Missile Ball Valves 


Ball valves are intended for use with 
tandard and high energy fuels, oils, 
oxidizers, coolants and _  cryogenics. 
Valves are designed for both ground 
support and in-flight missile applica- 
fons. 

When functioning as drain, selector, 
fill and flushing valves, ball type valve 
can be actuated by manual, mechanical 
or electrical means. 

Koehler Aircraft Products Co., 409 
Leo St., Dayton, Ohio 


Nitrile Silicone Rubber 


Nitrile silicone rubber compound 
now available in evaluation quantities 
is suitable for airframe seals, boots, dia- 
phragms and shock mounts. Material 
is intended for uses involving inter- 
mittent contact with high swell fluids 
or continuous immersion in milder 
fluids. 

NSR-X5602, now available, is a 60 
durometer, relatively low modulus 
stock. A rubber of higher oil assistance 
intended for O-rings, gaskets and oil 
seals, NSR-X8701, is rated at 70 durom- 
cter and will be available for evalua- 
tion in March. 

General Electric Co., Silicone Prod- 
ucts Department, Waterford, N. Y. 


Liquid Fluorine Pump 


Liquid fluorine transfer pump is de- 
signed to permit the safe handling of 
the fluid without gas pressurization 

System utilizes a commercially avail- 
able throttle valve and a pump sup- 
ported by commercially available tank- 
age pressurization and shutoff valve 
Pump is designed to deliver 1,000 gpm. 
at a pressure rise of 150 psi. Pump’s 
efficiency of 55% is slightly lower than 
conventional pumps operating at simi- 
lar speeds due to large internal clear- 
ances which prevent components from 
rubbing together. Fluorme pump is 
driven by a 160 hp. induction motor 
at 3,250 rpm. 

Aerojet-General Corp., Turbo-Ma- 
chinery Division, Azusa, Calif. 
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Liquid Oxygen Coupler 


Liquid oxygen and liquid nitrogen 
disconnect couplers are intended for 
use on missile fueling and pressuriza 
tion ground support cquipment 

Coupler, made of 300-series stainless 
steel and chrome plated in wear areas, 
is a slip joint type that disconnects 


with little break-away force. Operating 
pressure 1s from 0 to 500 psi; with 
proof pressure of 1,000 psi. Leakage 
at zero to 160 psi, both connected and 
disconnected, is nil, the maker states. 
Operating temperature range 1s from 
—325F to +500F. Coupler comes in 


tube size 4, 3, 1 and 14 in 
The Bruning Co., Lincoln, Neb. 





AVIATION 


HEADQUARTERS 


FOR 


SOUTHERN CALIFORNIA 


HOLLYWOOD 
PROFESSIONAL BUILDING 


Ideally located for the Aviation in- 
dustry, near the Freeways and ad- 
joining the Hollywood Roosevelt 
Hotel and its new Million-Dollar 
Garage. 


Selected by many Aviation Industry 
leaders for West Coast Headquar- 
ters. 


You, too, will like the convenience 
and comfort of several excellent 
offices now available—at reason 
able cost. 


Hollywood 
Professional Building 


“Aviation Headquarters” 
7046 Hollywood Boulevard 
Los Angeles 28, California 


Phone: HOllywood 4-2173 
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Bohanan Manuf 


. 


Manufecturing Company wants to work for you Pon bpledes i 


Experienced R&D personne! are at your service for space-age 
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of powered § | flight 
in. Canada. . 


1909-1959 


From the DART in 1909 to the 

Arrow in 1959 a pattern of aero- 

nautical accomplishment has | | 

been dramatically recorded in | | | 

Canada. The past half century of Wi | } | | | | 

Canada’s growth and increasing | 

stature has been greatly acceler- NVA 

ated by the swift and vigorous | Hil 1B | i is, o| | 

Ht] } 

momentum of the men and | | 

machines of the Air Age. Ht Ih WT | 
Well established in the Jet Age, 

Canada’s aeronautical resources 

will continue to meet the urgent 

requirements ofa nation on wings. 


AVRO AIRCRA:* uimerrep = 


MAEMBER: A.V. ROE CANADA LIMITED & THE HAWKER SIDDELEY GROUP 








work in the fields of the future at NAA 


OPERATIONS 
ANALYSIS 


Opportunities for operations 
research analysis covering the 
spectrum of weapon systems. 
Application of analytical 
techniques to determination 
of weapon systems perform- 
ance and effectiveness involv- 
ing tactical analysis, statistics, 
game theory, and nuclear 


phy sics. 


Facilities for research include 
new IBM 709, analog com- 
puter laboratory, and tactical 


gaming room. 


M.S. or Ph.D. in Engineering, 
Math or Physics preferred. 
B.S. or B.A. with exceptional 
experience or recent gradu- 
ates desiring this field are also 
encouraged to apply. 


For more information please 
write to: Mr. A. B. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


NORTH é A 


AMERICAN AWA 


AVIATION, INC. 
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WHAT'S NEW 





Reports Available: 


The following reports were sponsored 
by the Office of Technical Services, 
United States Department of Com- 
merce, Washington 25, D. C.: 


The Effect of Temperature on the Mag- 
netic Properties of Nickel-Iron Alloys— 
by J. J. Clark and J. F. Fritz, Westing- 
house Electric Corp., for Wright Air 
Development Center, U. S. Air Force. 
Dec. 1957. $1.00; 36pp. (PB 131799). 


Study of Physical Characteristics on 
Thin Film Resistance Elements—by 
D. W. Moore, Servomechanisms, Inc., 
for Wright Air Development Center, 
U. S. Air Force. Dec. 1957. $1.25; 
48pp. (PB 131703). 


Investigation of Germanium-Silicon Al- 
loys: Final Report—by C. C. Wang, 
Sylvania Electric Products, Inc. for Bu- 
reau of Ships, U. S. Navy. Feb. 1955. 
$1.25; 48pp. (PB 131422). 


Gas-Recoil Fast Neutron Spectrometer— 
by R. E. Benenson, Wright Air Devel- 
opment Center, U. S. Air Force. June 
1958. $1.00; 36 pp. (PB 151187). 


An Electron Beam Density Probe for 
Measurements in Rarified Gas Flows— 
by F. C. Hurlbut, University of Calli- 
fornia for Wright Air Development 
Center, U. S. Air Force. Jan. 1958. 
$.75; 28pp. (PB 151204). 


A Portable Adiabatic Calorimeter—by 
B. L. Hansen and H. H. G. Jellinek, 
Corps of Engineers, U. S. Army. July 
1957. $.50; 8 pp. (PB 131636). 


Rolling Pullout Study: Part 1—Develop- 
ment of a Large Disturbance Theory for 
Calculating Airplane Motions and Tail 
Loads in a Rolling Pullout Maneuver— 
bv D. W. Rhoads and J. C. O’Hara, 
Cornell Aeronautical Laboratory for 
Wright Air Development Center, U. S. 
Air Force. July 1957. $2.50; 99pp. 
(PB 151018). 


Research to Investigate the Feasibility 
of Electron Mirror Microscopy in the 
Study of Magnetic Domains—by L. J. 
Maver, General Mills, Inc., for the 
Wright Air Development Center. Sept. 
1957. $1.00; 32pp. (PB 131624). 


Fundamentals in Noise Source Calibra- 
tion at Microwave Frequencies—by 
J. E. Sees, Naval Research Laboratory. 
Jan. 1958. $.75; 24 pp. (PB 131367). 


The Dielectric Plate Array: A New End- 





for those really tough 
aircraft or missile 
applications 


specify 
RUNING 


QUICK DISCONNECT 
COUPLERS 


Self-Sealing or Open Flow 
Aluminum «Steel « Stainless 


4 


e'4 to2 capacities 


e Simple, rugged and depend 
able locking mechanism 

e Excellent flow characteristics. 

e Positive valve and seal action 

e Extremely high working 
pressures 
Wide operating temperature 
range 

e Minimum bulk and weight 

e Highly competitive prices 


SEND FOR FREE SAMPLE 


(Please clip coupon to letterhead) 


THE 


—Baunine 


COMPANY 
| 615 So. 9th. Lincoln, Nebraska 


Please send me free — 
Aircraft Coupler sample 


NAME 





YMPANY 





ADDRES 








HYDRAULIC, PNEUMATIC AND FUEL 
SYSTEM COMPONENTS 





pinboard programming : easy as putting a round peg in a round hole 


Simplified pinboard programming of the Burroughs E101 electronic digital computer multiplies technical talent. 
Scientific personnel report time savings of 20 to 1 over manual calculators. Ease of operation makes practical 
the“open shop” computer approach, with extensive savings of high-priced man hours in scores of installations, 
Optional input-output units for punched paper tape and punched cards further extend data-handling / problem: 
solving capacity. From small computers to giant data processing systems, Burroughs equipment means new 
efficiency...and profits...for you. Write for E101 Brochure today. ElectroData Division, Pasadena, California, 


Burroughs Corporation 


“NEW DIMENSIONS/ in electronics and data processing systems” 
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work in the fields of the future at NAA 


ELECTRO- 
MECHANICAL 
ELECTRONIC 

ENGINEERS 


A BS or advanced degrees in 
EE, ME, or Physics, may 
qualify you for a career at 
NAA, home of the advanced 
B-70, F-108, and X-15. 
Flight Control Analysis, 
Reliability Analysis, Flight 
Simulation, Systems Analysis. 
Electrical Systems Analy- 
sis and Design, Mission and 
Traffic Control, Fire Control, 
Bombing Systems, Elec- 
tronics Systems Integration, 
Flight Controls, Ground Sup- 
port Equipment, Airborne 
and Electronic Test Equip- 
ment. 


Applied Research in Ra- 
dome Development, Antenna 
Development, Infrared, and 
Acoustics. 


Please write to: Mr. A. B. 
Stevenson, Engineering Per- 
sonnel, North American 
Aviation, Los Angeles 45, 
California. 


THE LOS ANGELES DIVISION OF N 


fire Antenna—by J. O. Pullman, Naval 
Research Laboratory. Jan. 1958. $.75; 
22pp. (PB 131473). 


Physical Action of Intense High Fre- 
quency Sound on Vertebrate Tissue: 
Part 2—by W. J. Fry and others, Uni- 
versity of Illinois for Wright Air Devel 
opment Center, U.S. Air Force. Mar. 
1958. $1.25; 44pp. (PB 151219) 


Effects of Severe Whole Body Vibra- 
tion on Mice and Methods of Protection 
From Vibration Injury—by J]. Roman, 
Wright Air Development Center, U.S 
Air Force. Apr. 1958. $1.00; 37pp 
(PB 151212). 


Transient Response Studies of the 
Blood Volume Receptor System in Dogs 
—by K. M. Chapman, Wright Air De- 
velopment Center, U.S. Air Force. May 
1958. $.50; 15 pp. (PB 151146 


Publications Received: 
Gas Turbines For Aircraft—by Arthur 
W. Judge—Pub. The Macmillan Com 
pany, 60 Fifth Avenue, New York 11, 
N. Y. $12.00; 439pp. 

History of the gas turbine from its 
manufacture to the combustion, starting 
and control systems. Guide for students 
undertaking internal combustion engi 
neering courses. 


The Atom and the Energy Revolution-- 
by Norman Lansdell—Pub. Philosophi 
cal Library, Inc., 15 East 40th Street, 
New York 16, N. Y. $6.00; 200pp 

Subjects covered include: the atom, 
its energy and methods of releasing it; 
material sources of atomic energy 
exploitation by separate countries, and 
its impact on the world 


The Years of the Sky Kings—by Arch 
Whitehouse—Pub. Doubleday & Com 
pany, Inc., 575 Madison Avenue, New 
York 22, N. Y. $4.95; 336pp 

he history of the airplanes in World 
War 1, and of the men who flew them 


The Story of Aviation—by David C 
Cooke—Pub. Herman & Stephens Inc., 
200 East 37th Street, New York 16, 
N. Y. $4.95; 264pp. 

One of America’s foremost writers on 
aviation tells the story of man’s con 
quest of the air up to the latest rockets 
and jets 


Guided Missile Engineering—by Allen 
E. Puckett and Simon Ramo—Pub 
McGraw-Hill Publishing Company, 
Inc., 330 West 42nd Street, New York 
36, N. Y. $10.00; 497pp 


potential 


in your present job? 


Because of the diversity and rapidly 
increasing demands for our products, 
you have the challenging opportunity 
here at Bendix-Pacific to construc- 
tively apply all your talents 


There are important career positions 
open NOW at all levels in our small, 
independent engineering groups in 
these fields 


MISSILE GUIDANCE - TELEMETERING 
AIRBORNE RADAR ~- MISSILE HY- 
DRAULICS & MARINE HYDRAULICS 
SONAR & ANTI-SUBMARINE WARFARE 


Please write W. C. Walker your 
qualifications or fill in the 
coupon and mail it today. 


W. C. Walker, Engineering Employm't Mgr. 

Bendix-Pacific, Bendix Aviation Corp 

11600 Sherman Way, No. Hollywood, Calif. 

! am int ted heck one 

C) Electrica Mechanical Engineering 
graduate engineer with 


degree 


NORTH 
AMERICAN ANA 
AVIATION, INC. 


This book gives important principles 
and engineering techniques of the vari 
ous sciences that make up the guided 
missile engineering field and their in 
terrelations. 
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U.S. Urged to Increase Study 
Of Oceanography as Defense Aid 


Washington—Committee of the Na 
tional Academy of Sciences last week 
urged an increase in ocean exploration- 
which it viewed as militarily more 
urgent than space exploration. 

Noting that “we know less about many 
regions of the oceans today than we know 
about the lunar surface,” the commit- 
tee headed by Dr. Harrison Brown, 
professor of geochemistry at the Cali- 
fornia Institute of Technology, stated 


“From the point of view of military 
operations, there is no comparison be- 
tween the urgencies of the problems of 
the oceans and those of outer space. 
The submarine armed with long-range 
missiles is probably the most potent 
weapon system threatening our security 
today. It seems clear that the pressures 
of establishing effective bases, and of 
protecting ourselves from attack, are re- 
lentlessly driving us into the oceans. . . . 


» 
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British Build Blue Streak Tower 


Test tower for British Blue Streak ballistic missile (AW Sept. 15, p. 30) is being constructed 


at Hatfield, England, test center by de Havilland Propellers, Ltd. For details on British 


government emphasis on Blue Streak development, see p. 53. 
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“We will not be able to navigate 

under the oceans with adequate preci- 
sion until our knowledge is greatly ex- 
panded. Nor will we be able to detect 
submerged submarines efficiently. 
We will not be in a position to nego- 
tiate an adequate international subma 
rine control and monitoring system un 
til we have the ability to make the 
oceans transparent so that we can track 
all submarines in the oceans. . . .” 

The present level of ocean research is 
approximately $23 million a year. Th« 
10 year program blueprinted by the 
committee “as an essential first step” 
would total $881 million, an average 
$88.1 million each year. Navy would 
sponsor all the military research and 
development operations, the National 
Science Foundation and the Office of 
Education the program for increasing 
scientific and technical manpower in 
marine sciences. 

Hardware requirements for the ex 
plorations planned by the Academ\ 
committee include: 

@ Manned submersibles that can ope: 
ate down to and on the bottom of most 
of the ocean. 

¢ Open-ocean manned research plat 
forms which are stable and which can 
remain in place so that time studies can 
be made. 

© Aircraft for open-ocean research and 
surveys, involving both problems of 
oceanography and meteorology. 

¢ Submarine capable of breaking into 
and out of ice. ‘Surface icebreakers ar« 
of limited value to Arctic oceanographic 
research... .” 

e Survey instruments “which are more 
accurate, effective and trouble-free than 
those now in use. The techniques 
needed to use them more effectivel 
should be developed. Specialized devices 
such as Loran C, inertial navigation 
equipment, gravity meters and stabl 
platforms should be made available for 
research as well as surveys as soon a 
possible.” 

I'he committee’s report was based on 
a two-year study sponsored by Atomic 
Energy Commission, Office of Naval 
Research, National Science Foundation 
and Bureau of Commercial Fisheries 

In addition to Dr. Brown, the com 
mittee included Maurice Ewing, La 
mont Geological Observatory of 
Columbia University; Columbis Iselin 
Woods Hole Oceanographic Institu 
tion; Fritz Koczy, Marine Laboraton 
of the University of Miami; Sumne1 
Pike, former Atomic Energy Commis 
sioner; Colin Pittendrigh, Biology D« 
partment of Princeton University; Roge: 
Revelle, Scripps Institution of Oceanog 
raphy; Gordon’ Riley, Bingham 
Oceanographic Laboratory of Yale Uni 
versity; Milner Schaefer, Inter-American 
Tropical Tuna Commission; Athelstan 
Spilhaus, Institute of Technology, Umi 
versity of Minnesota. 
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Army Fobsicates Juno II 
Space Vehicles for NASA 


Juno II space vehicle’s upper portion (above) is at Army Ballistic 
Missile Agency’s fabrication laboratory, Redstone Arsenal, Ala. 


Vents at base of shroud (above, right) allow second stage gases to 
exhaust before instrument compartment separates. Juno II’s Rocket- 
lyne 150,000 Ib. thrust booster engine is static-tested (below) 
it ABMA. Juno II main stage (below, right) is on launching 
ting at Cape Canaveral, Fla. 


AVIATION WEEK, February 23, 1959 








FIVE 
YEARS 
OF RYAN 
ROCKET MOTOR 
PRODUCTION 


Ryan has built every production rocket motor 
“~~ for America’s first operational guided missile 
—the Army’s Corporal —for over five years. 

It takes tremendous power to boost the 10-ton Cor- 
poral to Mach 3 flight speeds... to drop its atomic blast 
on a target 100 miles away. And this power must be 
controlled with pinpoint precision. 

Ryan achieves this fine precision by forming, weld- 
ing, and machining Corporal rocket motors to labora- 
tory-like tolerances. Ryan has over twenty years’ 
experience in this exacting type of work, which merges 


high-temperature metallurgy with manufacturing skills. 

Designed by the Cal-Tech Jet Propulsion Labora- 
tories, the Corporal motor is built by Ryan for the 
Firestone Tire and Rubber Company, prime contrac- 
tors for the Corporal missile. 

The Army relies on the Corporal’s rocket motors for 
unerring performance—shot after shot. America’s 
aircraft, engine, and missile manufacturers can rely on 
Ryan, too—for building complete propulsion systems 
...for building single components for rocket motors, 
ramjets, or turbojet engines. 


RYAN BUILDS BETTER 





Defense Lists 100 Prime Contractors 


Washington—Department of Defense 
has tabulated net awards to the 100 
companies and their 130 afhliate: that 
received the largest volume of military 
prime contracts in Fiscal 1958. 

Procurement of aircraft and missiles 
accounted for 50% of all military prime 
contract awards of $10,000 or more, an 
increase of 11% over the previous year. 
Following is a breakdown by companies 


and afhliates. 

MILLIONS 
OF 

DOLLARS 


KANK COMPANTES 


U. S. TOTALS $21,794.8 
TOTAL, 100 COMPANIES AND 
THEIR SUBSIDIARIES' 16,164.3 
1. Boeing Airplane Co. 2131.0 
2. General Dynamics Corp. 1,382.6 
Electronic Control Systems, 
Inc. 


Total 


3. General Electric Co.. 

. Leckheed Aircraft Corp. 
Lockheed Aircraft Service, Inc 
Lockheed Aircraft Service In- 

ternational, Inc 
Lockheed Aircraft Service 

Overseas, Inc bees 
Lockheed Air Terminal, Inc 


Total 


United Aircraft Corp. 

American Telephone & Tele- 
graph Co. 

Teletype Corp. 

Western Electric Co. 

Westrex Corp 


Total 


Nerth American Aviation, Ine. 
Astrodyne, In« 


Total 


Douglas Aircraft Co. 
Hughes Aircraft Co. 
Martin Co. (The) 
Rias, In 


Total 


Sperry-KRand Corp. 
Vickers, Inc 
Wright Machinery Co 


Total 


Chance Vought Aircraft, Ine. 

MeDonnell Aircraft Corp. 

International Business Ma- 
chines Corp. 

Service Bureau Corp 


Total 


Radio Corp. of America 
National Broadcasting Co 
RCA Communications, Inc 
RCA Victor Distributing Corp. 


Total 


Nerthrop Aircraft, Ine. 
General Motors Corp. 
Ethyl Corp.* 

Frigidaire Sales Corp 


Total 


Westinghouse Electric Corp. 

Westinghouse Electric Interna- 
tional, In 

Westinghouse 
Co 


Electric Supply 


Electric 


ances Sales Corp 


Westinghouse A ppli- 


Total 
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Republic Aviation Corp. 

Chrysler Corp. 

Chrysler Airtemp Sales Corp 

Mira Corp 
Total 

Grumman Aircraft Engineer- 


ing Corp. 
Dynamic Developments, In« 


Total 


Raytheon Manufacturing Co. 
Curtiss-Wright Corp. 
Aerophysics Development C« 
Propulsion Research Corp 


Total 


Bendix Aviation Corp. 

Bendix-Westinghouse 
tive Air Brake Co 

Sheffield Corp 


\utomo- 


Total 


Standard Ol] Co. (N. 4d.) 

Carter Oil Co 

Enjay Co., Ine 

Esso Export Corp 

Esso Research & Engineering 
Co 

Esso Standard Oil Co 

Ethyl Corp.* 

Gilbert & Barker Mfg. Co 

Humble Oil & Refining 

Penola Oil Co 

Standard Vacuum Oil Co.* 


T« » al 


16. General Tire & Kubber (Cv. 


Aerojet-General Corp 
Byers (A. M.) Co 


Total 


Ford Moter Co 
Aeronutronic Systems, Ins 


Total 


Standard Ol! Co. of California 

American Bitumuls & Asphalt 
Co 

‘alifornia Oil Co 

‘alifornia Research Corp 
‘alifornia Tanker Co 

Caltex O11 Products ‘ 

International Bitumen Emu 
sions Corp 


Lincoln Oil Co 
Pacific Oil Co 

Standard Oil Co 

Total 

Fairchild Engine & Airplane 
Corp. 

International Telephone & Tele- 
graph Co. 

Federal Electric Corp 
Intelex Systems, In 

Kuthe Laboratories, In 

Royal Electric Corp 


Total 


AVCO Manufacturing Corp. 
Bell Aircraft Corp. 
Bell Helicopter Corp 
Hydrauli 
Wheelabrator Corp 


tesearch Mfg. Co 


Total 


Texas Co. (The) 

Caltex Oil Products 

Texaco Brazil, In 

Texas Co. (Caribbean), Ltd 
Texas Co. (Puerto Rico), In 
Texas Petroleum Co 

Texas Pipeline Co 


Total 


Continental Motors Corp 

Continental Aviation & Engi 
geering t orp 

Gray Marine Motor Co 

Wisconsin Motor Corp 


Total 


Burroughs Corp 

Control Instrument 

Haydu Electroni 
Im 


American Bosch Arma Corp 
Secony Mobil Oil Co 

Basin © C 

General Petroleum Corp 
Magnolia Petroleum Co 
Mobil Overseas O11 C 
Standard Va m © 


hileo Corp 
Lansdak 


Kiewit (Peter) Sens’ Co, 
KBrown-Ra)y mond-Walsh 

ompeon Products, tne 
Ramo-Wooldridge Corp 
Kiamsey © 


Greenland Contractors" 
Cities Service Co 
Arkansas Fuel Oil Corp 
Cities Ser é (jas Co 
Cities Service Ol! 


Orange State i! Co 


(felling Radice Co 

r American World Airways, 
Ine 

Marquardt Aireraft Coe 

Hayes Aircraft Corp 

Olin Mathieson Chemical Corp 

Liberty Powder Co 

Liberty Powder Defense Corp 


Food Machinery & Chemical 
Corp 

Gioedyear Tire & Rubber Co 

(joodyear Aircraft Corp 

(ioodyear Engineering Corp 

Kelly-Springfield Tire Co 


Thicke! Chemical Corp 
ational Electronics L 


ries in 


Hunter-Brist 


auchusetts Institute of 

Technology 

Newport News Shipbuilding & 
Dry Deck Co 

General Drecision Equipment 
Corp 

Askania Reg 

(jeneral l’re 


Minneapolis-Honey well 





AEROJET for rocket power: the Navy's Polaris 


The powerplant for the submarine-fired POLARIS will be an Aerojet solid-propeliant 


rocket engine developed and manufactured at our Solid Rocket Plant near Sacramento. 


AEROJET-GENERAL CORP. 


A SUBSIDIARY OF THE GENERAL TIRE & RUBBER COMPANY 


Engineers, scientists ~ investigate outstanding opportunities at Aerojet. (Plants at Azusa and near Sacramento, Calif.) 





AEROJET... 
for engineering careers 


STRESS ANALYSTS 
1. Experience and/or training in 
analytical stress computations, with 
emphasis on structural and pressure 
vessel applications. B.S. required; 
graduate work desirable. 


2. Experience and/or training in 
experimental stress analysis. Familiar- 
ity with advanced experimental tech- 
niques and expedient methods of stress 
analysis. B.S. required; graduate work 
desirable. 


GAS DYNAMICIST 

M.S. or Ph.D. in engineering, physics 
or applied mechanics. Five to ten years’ 
experience in analytical and experimen- 
tal work in the fields of boundary layer 
studies, supersonic and hypersonic 
flows, or application of non-ideal-gas 
theories. 


AERODYNAMICIST 

M.S. or Ph.D. in aeronautical or 
mechanical engineering or applied 
mechanics. Five to ten years’ experi- 
ence in the field of advanced aero- 
thermodynamics, missile aero- 
dynamics, heat transfer in rockets, 
missiles, etc. 


MISSILE SYSTEMS ANALYST 
B.S., M.S. or Ph.D. in engineering, 
physics or applied mechanics. Five to 
ten years’ experience in analysis and 
evaluation of interactions between pro- 
pellant systems and other missile com- 
ponents. Capable of developing 
optimum vehicle configurations from 
the standpoint of the propulsion sys- 
tem. 

U.S. Citizenship Required 


Resumes cordially invited. Write: 
E. P. JAMES 
AEROJET-GENERAL CORPORATION 
P.O. BOX 1947 
SACRAMENTO, CALIFORNIA 
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MILLIONS 
OF 

RANK COMPANIES DOLLARS 

Regulator Co. 

5. Garrett Corp. 

. California Institute of Tech- 

nology 

58. Tidewater Ol 

Seaside Oil Co 


Total 


. Mathiasen’s Tanker Industries, 
Inc. »« ees o* 
. Bethiechem Steel Corp. 
Bethlehem Pacific Coast Steel 
Corp. , 
Bethlehem Sparrows Point 
Shipyard, Inc 
Bethlehem Steel Co binn « 
Bethlehem Steel Export Co.... 


. Lear, Ine. -esae 
2. Sylwania Electric Products, Inc. 
53. Hendy (Joshua) Corp. 

. Firestone Tire & Rubber Co. 

Firestone Industrial Products 
Co 
Ravenna Arsenal, Inc 


Total 


5. Rand Corp. pebneesecnseoseos 
Systems Development, Inc.... 


Total 


. Marine Transport Lines, Ine. 
57. Bath Iron Works Corp. - 
DuPont (FE. L) de Nemours & 
Co. 
Mall Tool Co ; 
Remington Arms Co.. 


Total 


Oman-Farnsworth-Wright' 
DeFoe Shipbuilding Co 
States Marine Corp. 

States Marine Corp. (Del.) 
Isthmian Lines, Inc, 


Total 


Oman-Farnsworth-W right- 
Kaiser-Morrison-Knudsen' 
Kaman Aireraft Corp 
. Westinghouse Airbrake Co. 
Le Tourneau- Westinghouse 
Melpar, Ine 
Union Switch & Signal 
struction Co 


Total 


Todd Shipyards Corp. eees 

Union Oi! Co. of California 

Motorola, Ince. 

Motorola Communications 
Klectronics, Ine. 


Total 


78. Sinclair Ol Corp. 
Fletcher Oil Co 


Sinclair Refining Co 
Total 


. Temeo Aircraft Corp 
Fenske Fedrick & Miller 


Goodrich (B. F.) Ce 
. White Motor Co. 
Diamond T Motor Truck Co. 


2. Sundstrand Machine Tool Co. 
Sundstrand Ajrcraft 
Corp. 


Service 


Total 


$3. Shell Oil Co. 
International Lubricant Co 
Shell Chemical Corp 


Shell Development 


84. Tishman (Paul) General Con- 
tractors, Ine 
5. Blue Cross Association, Inc. 
Penn-Texas Corp. 
Colt's Manufacturing Co 
Pratt & Whitney Co eee 
Quickway Truck Shovel Co... 


7. Continental O11 Co. 

. Hercules Powder Co. 
Eastman Kodak Co, 
Eastman Chemical 

Ine eeee 
Eastman Kodak Stores, Inc... 
Recordak Corp 


Products, 


Total 


Richfield Ol! Corp. eee 
American Mineral Spirits Co 


Total 


Cessna Aircraft Co 

1. Standard Ol1 Co. (Indiana) 
American Oil Co 
Tuloma Gas Products Co 
Utah Oil Refining Co 


Total 


Beech Aircraft Corp 
Beechcraft Nesearch 


opment, In 
Total 


Sunray Midcontinent Ol Co. 
LX Sunray Oil Co 
Suntide Refining Co 


Total 


%5. Gilfillan Brothers, Ine 

96. dohns Hopkins University 
97. U. S. Lines, Ime 

9S. Asiatic Petroleum Corp. 
%. Ryan Aeronautical Co 

100. Lnion Carbide Corp 


FOOTNOTES 


tota va 

cancellatior 

redit transactior 

purchase comn 

élilations that hav 
binding 

msidiaries 
r more 

contract 


Defense 


twee 
Oil 
military 


parent 


arnsw 

ting se 
69), Kaine (He 
ind) Mort Knu 
>) 


Office of the Secretary of Defense, 





M RC Syper-Prevision 


BALL and ROLLER BEARINGS 


yg 


a FX 
We 
\Z 
ie 


ee 


of the space age the bearing 

hos Be en given new frontiers in 

igt and performance. To meet 

these demands of progress, bearings must 

be designed to function in temperatures 

ranging from absolute zero to 2000°F; at 

speeds over 250,000 revolutions per minute 

and with accuracies measured in millionths 

of an inch. MRC is meeting this challenge 

with continued aggressive research and 
development. 


Consult OUR Engineering Department 6 
on YOUR bearing problems \/ a 


BALL AND ROLLER 


MARLIN-ROCKWELL CORPORATION 


Jamestown N.Y 





Following is a tabulation of the 
company rankings for Fiscal 1957: 


100 top 


MILLIONS 
OF 
DOLLARS 


RANK COMPANIES 


U. 8S. TOTAL $18,954.4 
TOTAL, 100 COMPANIES AND 
THEIR SUBSIDIARIES* 
1. General Dynamics Corp. 
Electronic Control Systems, 
Inc 


2. Boeing Airplane Co 

3. General Electric Co.......... 
United Aircraft Corp......... 
American Telephone & Tele- 

graph Co. 

Teletype Corp 
Western Electric 
Westrex Corp 


Total 


Aircraft Corp 
Lockheed Air Terminal, 
Lockheed Aircraft Service In- 
ternational, Inc 
Lockheed Aircraft 


Overseas, In 


}. Lockheed 


Service 


Total 


North American Aviation, 

. Hughes Aircraft Co. 

. Martin Co. (The) 

International Business 
chines Corp. 

Service Bureau Corp. 

Total 


McDonnell Aircraft Corp. 
2. General Motors Corp. 

Ethyl Corp.@ . : 

Frigidaire Sales Corp... 


Total 


}. Bendix Aviation 

Bendix-Westinghouse 

tive Afr Brake Co 
Sheffield Corp 


fh, See 
Automo- 


Total 


Douglas Aireraft Co., Ine. 

» Chance Vought Aircraft, Ine. 
Raytheon Mfg. Co. 
Sperry-Rand Corp. 

Vickers, Inc 
Wright Machinery Co 


Total 


Northrop Aircraft, 
Radioplane Co. 


Total 


Curtiss Wright Corp.. 
Aerophysics Development Co. 
Propulsion Research Corp 
Utica-Bend Corp 


Total 


Standard Ol Co, 


(N. 4.) 
Oil Co ; 


Carter 
Enjay Co In 
Esso Export Corp. 
Esso Research & 
Co 

Esso Standard Oil Co 
Ethyl Corp.@ 
Gilbert & Barker 
Humble Oil Co 
Penola Oil Co 
Standard Vacuum Oil Co.* 


Engineering 


Mfg. C 


Total 


Kepublic Aviation Corp. 

Westinghouse Electric Corp. 

Westinghouse Electri« Inter- 
national Co 
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COOOL ER ARAL 
COC 
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Heli-Coil® stainless steel Screw-LOCK Insert is easily 
wound into tapped hole in aluminum housing. Spring 
tension of the locking coil retains screw securely, meets 
military specifications for locking torque and vibration. 


How Carrier Corporation 
| Saves 40% in weight - 30% in assembly time 
..with AAO” screw-Lock INSERTS* 


Use of aluminum makes Carrier installation 
lighter in Douglas DC-8 Jetliner 


To reduce weight in the refrig- 
eration system designed for air 
conditioning the giant Douglas 
DC-8 Jetliner, Carrier engineers 
used aluminum alloy compressor 
castings. To obtain maximum 
performance and reliability of 
threaded connections exposed to 
heat and vibration encountered 
at 600 mph, they selected the 
Heli-Coil stainless steel wire 
thread, internal locking Screw- 
LOCK Insert. 

The results: design simplified, 
boss areas minimized, weight re- 


duced as much as 40%, lock nuts 
and lock wiring eliminated. Now 
one man assembles the entire 
unit in 30% less time than before 
--.and danger of thread failure 
and screw loosening has ended! 


Manufacturers in every field are 
relying on one-piece, stainless 
steel Heli-Coil Screw-LOCK In- 
serts to meet torque and vibra- 
tion specs...protect threads 
against wear, stripping, galling 
and corrosion...save costs, space 
and weight. *Patented 


HELI-COIL CORPORATION 


DANBURY, CONNECTICUT 


ee ee ee ee ee ee ee 


HELI-COIL CORPORATION, 202 Shelter Rock Lane, Danbury, Connecticut 


I'd like more information on Heli-Coil Screw-LOCK Inserts 


NAME 





FIRM 





ADDRESS 





city 





Ree oe oe oe oe ee ee ee ee ee ee ee ee ee ee ee ee ee es ee ee ee es oe 


@® ‘see 


ZONE STATE 





IN CANADA: W. R. WATKINS CO., Ltd., 41 Kipling Ave., S., Toronto 18, Ont. 
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CHR 


COHRiastic R-10470 
Silicone Sponge Rubber 


SPECIFICATIONS: 
COHRIastic R-10470 meets many specifica- 
tions. Some are listed below: 

AMS 3195 

AMS 3196 

MIL-R-6130A ‘ype 2 

Boeing BMS 1-23 

Martin MCl 4546 

Martin MB 6130 

Bendix ES 0709 

Douglas DMS 1597 

Lockheed LAC 1-924 


PROPERTIES Range of typi- 
cal properties _— Typical 
COHRiastic accepted 
R-10470 standards 
Tensile 50-130 psi 40 psi, min, 
Elongation 175-225% 125% min, 
Water absorption 3-6% 10% max, 
(Immersion 24 hrs. @ 75°F.) 
Density, Ibs./cu. in. .020-.030 .030 max. 
(firm) 
.013-.018 .020 max. 
(medium) 
Low temperature brittleness 
(5 hrs. @ —100°F., No No 
bend flat) cracking cracking 
Compression deflection (compressed to 75% of 
original thickness) 
Room temperature 
Type firm 12-18 psi 12 min.- 
range! 20 max. psi 
Type medium 8-14 psi 6 min.- 
range! 14 max, psi 
—65°F. pet. difference 
—10% to +15%! 
s ; 212°F. pet. difference 
remains flexible at extreme temperatures +5% to +10%? 
. - i 
—100° F to 500° F Coates set (compressed to 50% of original 
22 hrs. @ 70°F 0-5% 10% max. 
(firm)! 
COHRIastic R-10470 silicone sponge rubber has a dense, (aodiun)’ 40% max. 
uniform, non-absorbing closed cell structure, highly suit- 22 hrs. @ —65°F 05% 10% max. 
able for soft gasketing, vibration dampening, fairing strips, = 
seals, pads, bumpers, dynamic cushions and other applica- —_— 
tions where resiliency at extreme temperatures is required. 22 hrs. @ 212°F 10-25% 30% max. 
: 2 : . (firm)! 
It has superior compression set resistance, excellent die- 20-50% 60% max. 


lectric properties, immunity to aging, ozone and weather (medium)! 
hardening and good chemical resistance — non-sticking, 1 ASTM D 1056-56T 


odorless, non-corrosive. CHR products include: 

COHRIastic R-10470 can be bonded to metals, plastics, COHRIastic Aircraft Products — Airframe 

fabrics or silicone rubber. Sheets 24” x 24” and in thick a ee om ae 
ubber. Sheets x and in thick- ouitdeme 


nesses 1/16” through 1/2” are available from stock. Larger COHRIastic Silicone Rubber Products — 
Silicone rubber moldings and extrusions, sili- 


sizes up to 30” x 30” and special molded and extruded cone rubber sheets, silloone sponge rubber 


shapes are made to order. CHR silicone sponge rubber is Temp-R-Tapes — Pressure sensitive, thermal 
curing Teflon and silicone tapes 


old nationally through distributors. 
. y “se . —s Allied Products — COHRIlastic silicone 
FREE SAMPLES and folder — write, phone or use inquiry service. cements and conductive gasketing 











Leader In Fabrication of Silicone Rubber 


R CONNECTICUT HARD RUBBER COMPANY 


Main Office: New Haven 9, Connecticut 





ay ~~ ATTRACT AND HOLD TECHNICAL PERSONNEL 


OF 
tANK COMPANIES POLLARS 
Westinghouse Elec 


+ Gees Be 3 
JACKSONVILLE 


Total Prt ; eo. 2 : / 
2. AVCO Manufacturing Corp... > 5 STRATEGIC 
RCA Service Co. 5 - ea 
Radiouarine ped — America AN ¢ ROWTH IN ) USTR | 3) 
Total ° ; see ° - 3 
ie ; ) DAYTONA BEACH 
ell Helicopter Corp. : 
rr eeeetee aug FLORIDA 


Total _ 18. i | Metropolitan Area 
7. Standard Oil Co. of California : - 
American Bitumuls & Asphalt % d > > 
Co. aan : Industrial Sites 
American Gilsonite Co. 
California Oil Co. 
California Research Corp..... 
California Spray-Chemical Co. 
Caltex Oil Products Co.' ; 
eo oad oe Co. as : ; : Daytona Beach, the east-to- 
Standard Oil Co. of Texas.... ' ’ west terminal on the north- 
: to-south route of the proj- 
Total ected Federal Limited Access 
28. Bethichem Steel Corp. DAYTONA Freeway System, gives indus- 


Bethlehem Pacific Coast Steel BEACH F try a plus for the future. 
Co : ate a ag = 
Bethlehem Sparrows Point METROPOLITAN Write for new 101i page 
Shipyard, Inc. . ea ; AREA . Industrial Brochure 
Bethlehem Steel Export —— 
coe ORMOND BEACH R. H. MILES, MGR. 
Bethlehem Steel Co. HOLLY HILL INDUSTRIAL DEPARTMENT 
Total tie ee oles candi 8 CHAMBER OF COMMERCE 
ve he 92 DAYTONA BEACH, FLORIDA 


29. Chrysler Corp. .. ee 
Chrysler Motors Corp 





Total 





. International Telephone 
Telephone Co... 
Airmatic Systems, Inc... 
Federal! Electric Corp. . 
International Standard Elec- 
tric Co. th ean 
International Standard Trad- 
ing Co oe 
Kuthe Laboratories, Inc 
Mackay Radio & Telegraph 
Co 4 . . 
Royal Electric Corp 





Total 


. General Tire & Rubber Co. 
Aerojet-General Corp oe 
RKO Teleradio Pictures, Inc.. 
Byers (A. M.) Co ees 


Total 
Merritt-Chapman & Scott 


Corp. 
Devoe & Raynolds Co., Inc. ‘ 
Highway Trailer Co eh 2 ; yy hs 
New York Shipbuilding Corp $ “ 
Tennessee Products & Chemi- 
re | Dark or light, fai foul 
me ark or light, fair or foul... 


Total 


“SRS dismter’n | ff’ ABLE finds True North fast 


Goodyear Tire & Rubber Ex- 
Katly-Spring’ ld Tire Co Aline your missile-launchers and your mobile radars fast — 
with celestial accuracy —any weather, any time of day. Do it 
14. Bath Iron Works Corp. with ABLE, Autonetics’ Base Line Equipment. ABLE is 


sentoantnl, Satnee Oey. - - :' a portable field instrument designed to find True North or 
ontinental Aviation & Engi- 2 . — , 
neering Corp aff 5. any other base line—automatically. ABLE is reliable, easy 


Gray Marine Motor Co 


Wisconsin Motor Co sk to operate and maintain. 


Please write for literature. Autonetics 1) 


A Division of North American Aviation, Inc., Downey, Colifornia 


Total 


}. Socony Mobil Oil Co., Ine 
General Petroleum Corp 
Magnolia Petroleum Co 


AVIATION WEEK, February 23, 1959 





There’ll be a hot time in the old ionosphere tonight. But 
with Fenwal’s new Miniature Hermetically Sealed THERMO- 
SWITCH Unit aboard everything will be under control. This 
tiny Fenwal unit responds quickly and accurately to tempera- 
ture changes — it’s reliable! 

It’s hermetically sealed, yet field adjustable. Even extreme 
vibration and shock won’t upset its control characteristics 
— it's built to take it! 

But most of all, this corrosion-resistant Fenwal unit does 


it all with exacting control of within 1° — in temperatures 
of —20°F to +200°F (—65°F to +220°F exposure limits). 


You’re in for a And it’s the only unit that has all three features — small 
size, ruggedness and precision control! 

: If missiles are your business you’!! want all the information 

H t Ty on this tiny, tough, sensitive and reliable control. For more 

O me information on this unit or complete Fenwal temperature 

control systems, write for our catalog. If you want, we'll 

send our sales engineer, too. Fenwal Incorporated, 122 


but Fenwal’s New Miniature Pleasant Street, Ashland, Massachusetts. 


Hermetically Sealed THERMOSWITCH® Unit will control it—precisely! 


The new Fenwal Miniature THERMOSWITCH Unit (compared 
here with a lump of sugar) weighs less than 14 oz. Its current 
capacity is 2.5 amps, 115 VAC, 2.0 amps, 28 VDC. Widely 
used for crystal ovens, tuning forks, gyro assemblies, missile 
blankets and missile batteries. 


CONTROLS TEMPERATURE... PRECISELY 





RANK 


i. General 


MILLIONS 
or 


COMPANIES 


Mobil Overseas Oil Co nga et 
Standard Vacuum Oil Co.*.... 


Total 


. Texas Co. 

Caltex Oil Products Co.* 
Texas Co. (Caribbean) 

Texas Co. (Puerto Rico) Inc.. 
Texas Petroleum Co. 


Total 
Minneapolis 


later Co. 
Datamatic 


Honeywell Regu- 
Corp. 
Total 


Co. 


. Ferd Motor . 
Systems, 


Aeronutronic 
Total 


Burroughs Corp. 
Control Instrument Co. 
Haydu Electronics Products 


Total 


. Fairchild Engine & Airplane 
Co. : ee oy 

2. Collins Radice Co. bees 

3. Olin Mathieson Chemical Co. 

Liberty Powder Co. . 

Reaction Motors, Inc. 


Total 


. Garrett Corp. se 

Hayes Aircraft Corp. 
Philee Corp. 

Dexter Co. 

Lansdale Tube Co. 
Phileo International Corp 
Sierra Electronic Corp 


Total 


Brown-Raymond-Walsh 
Cities Service Co... . ae 
Arkansas Fuel Oil Corp 
Cities Service Gas Co 
Cities Service Oil Co 
Orange State Oil Corp 


Total 


Tide Water Ol Co. 


Seaside Oil Co 


Total 


Ce., Ine. 
Heating 


Morrison-Knudsen 
Alaskan Plumbing & 
Co., Ine 


Total 


Ingalls Iron Works Co. 
Ingalls Shipbuilding Corp 
Total 
Massachusetts Institute of 

Technology 


Precision Equipment 
Corp. 

Ampro Corp 

Askania Regulator Co 

General Precision 
tories, Inc 

Grafiex, Inc 

Giriscom-Russell Co 

Hertner Electric Co 

Kearfott, In« 

Librascope, Inc 

Link Aviation, Co 

Precision Technology, 

Strong Electric Co. 


Labora 


Inc 


Total 


.Temeo Aircraft Corp. 
. Pan American World 
Ine. 
Northern 
Northern 


Airways, 


Pump Co 


Ordnance, Inc 


Te tal 
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DOLLARS 


10.6 
5.1 


s 


ibovalons 
HARCO CONTAINERS 


cut return shipment 


space i 


) 


End sections reverse and 
telescope into center sec 
tion for return shipment 


for transport, storage and ground handling of 
in-flight refueling stores, missiles, 
rockets, jet engines and accessories 


a 
ee 
- _ 


= — 


Three steps of loading in-flight refuelin 
stores into Harco Container; after unioa 
ing, Harco trailers are returned to con 
tainer for re-use 


Harco Containers with integral Harco stores 
trailer can be return-shipped in \% the 
space required for conventional containers 


THE ONLY FIBERGLASS IN-FLIGHT 
REFUELING STORES CONTAINER APPROVED 


by BuAer, cuts 60% of weight, speeds loading and unloading of stores 
through unique Vee-band fastening of end sections to center section. 


write for literature and quotations on your con- 
tainer and ground handling equipment requirements 
EMPLOYMENT OPPORTUNITIES FOR TRAINED MECHANICS 


iY, kf - Ta t-me-oa-y) ka Alike 3 
A DIVISION OF HARBOR BOAT BUILDING CO 


258 CANNERY STREET, TERMINAL ISLAND, CALIFORNIA 





How far can an engineer go at AC? 


You can use and develop all your talents in 
AC's bustling instrumentation business. 


You can put the finest equipment to work for 
you ... on interesting and varied projects... 
at AC's world-wide facilities. What's more, 
you can enhance your professional status by 
working on advanced degrees in engineering 
schools located near AC plants. 


All this plus the comfort of long range security. 
For today AC turns out the AChiever inertial 
guidance system and many other electro- 


mechanical, optical and infra-red cevices. 


Tomorrow you'll help AC produce _instru- 
mentation devices for the ‘'space age.”’ 


If you are a physicist, mathematician, or 
graduate engineer in the electronics, electrical 
or mechanical fields— you can go places at AC, 
because AC is going places. 


Talk to the people at AC about it soon. Just 
write the Director of Scientific and Professional 
Employment: Mr. Robert Allen, Oak Creek 
Plant, Box 746, South Milwaukee, Wisconsin; 
or Mr. M. Levett, Dept. D, 1300 N. Dort High- 
way, Flint 2, Michigan. 


Inertial Guidance Systems @ Afterburner Fuel Controls @ Bombing Navigational 
Computers @ Gun-Bomb-Rocket Sights ® Gyro-Accelerometers @ Gyroscopes 
Speed Sensitive Switches © Speed Sensors @ Torquemeters @ Vibacall e Skyphone 


SPARK PLUG # THE ELECTRONICS DIVISION OF GENERAL MOTORS 





MILLIONS 


RANK COMPANIES DOLLARS 


51. Union Oil Co. of California. oe 
2. Shell Oil Co 


7. Sinclair Of Corp..... 


Sinclair Refining Co 
Hughes Oil Co 


Total 


Marquardt Alireraft Co 


. Todd Shipyards Corp 
.dones (J. A.) Construction 


Co. 


a ro 


International Lubricant Corp. 
Shell Chemical Corp ; . 
Shell Development Co 


clas 


Total 


3. Kiewit (Peter) & Sons Co.... 


Phillips Petroleum Co. 


55. Greenland Contractors 


. Hawalian Dredging Co., Ltd... 
. Thiokol Chemical Corp 


National Electronics Labora- 
tories, In« 


Total 


Ramo-Wooldridge Corp. 
Pacific Semiconductors, 


Total 


19. Newport News Shipbuilding & 


Dry Dock Co. 
Westinghouse Airbrake Co. 
Corvey Engineering Co 
LeTourneau-Westinghouse Co, 
Melpar In . 
Union Switch & Signal Co.... 


Total 


. Richfield Oil Corp. 


American Mineral Spirits Co. 


Total 


2. Defoe Shipbuilding Co. 


States Marine Corp. 

States Marine Corp 
(Delaware) 

Isthmian Lines, Inc 


Total 
Standard Oi! Co. (Indiana) 
American Oil Co 


Utah Oil Refining Co 


Total 


5. Standard Coil Products Co.... 


Kollsman Instrument Corp.... 


Total 


}. Sunray Midcontinent Oil Co... 


D-X Sunray Oil Co 
Suntide Refining Co 


Total 


7. Califernia Institute of Tech- 


nology) 
Firestone Tire & Rubber Co. 
Firestone Industrial Products 
Co 
Firestone Steel Products Co, 
Ravenna Arsenal 


Total .. 


9. Moterola, Ine. 


Motorola Communications & 
Electronics, Inc. ee 
Motorola Philadelphia Co..... 


Total . 


. Ryan Aeronautical Co 


Hercules Powder Co. 


1 Alr Products, 


Gas Industries, 


Total 
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advanced 

engineering 

opportunities 
with the TAPCO GROUP 


of Thompson Ramo Wooldridge Inc. 


REWARDING RESEARCH OpporTUNITIES for engineering 
specialists now exist in the Advanced Engineering Depart- 
ment of the Tapco Group at Thompson Ramo Wooldridge 
Inc. This is a continuing and expanding program. The 
Tapco Group, made up of five major Thompson divisions, 
is serving the Aero-Space, Electronics, Nuclear and General 
Industrial fields with fully integrated facilities for research, 
development and production of structures, propulsion 
systems, electro-pneumatic-mechanical auxiliary and 
accessory power systems, electronic controls and check out 
equipment, and fuel systems involving solid-state, liquid 
and nuclear fuel studies. 


If you would like to join the personnel of the Advanced 
Engineering Department in satisfying work at the frontiers 
of knowledge in these areas, there are opportunities for men 
with the following experience: 

GAS DYNAMICS — Internal and external flow, single and two phase 
flows, transonic and rarified gas flows. 


HYDRODYNAMICS — Experience in boundary layer cavitation 
and sound, 
APPLIED MECHANICS SPECIALIST— Experience in trajectories, 


system stability, system analysis and simulation techniques, 


PROPULSION SPECIALIST—Familiar with gas dynamics and thermo 
dynamics of nozzle flows and combustion of solid and liquid 
propellants, 


INFORMATION THEORY ANALYST — Experienced in mathematical 
analysis of methanical and electromagnetic transmission 
of information, 


PHYSICIST—Familiar with the physics of gases and liquids, mechani- 


cal and electromagnetic wave propagation within these media, 
SOLID STATE PHYSICIST—To work on electronic elements. 
MAGNETO HYDRODYNAMICIST—To work on advanced propul- 


sion systems. 


APPLIED MATHEMATICIAN—Experience in logical programming of 


systems and interest in communication and probability theory, 
Your complete resume should contain personal, educa- 
tional, experience data, and salary requirements. Send to 
DIRECTOR OF PLACEMENT. All replies will be held in 
Strict confidence, 


TAPCO GROUP 
Thompson Ramo Wooldridge Inc. 


23666 EUCLID AVE. « CLEVELAND 17, OHIO 
Phone: iVanhoe 1-7600, Extension 402, 703 
Founded in 1901 Piants in 19 Cities 


Nineteen Research and Development Centers 





-OUNA U-dA 





The Cessna U-3A is now on operational duty with the U. S. 
Now on duty Air Force. Its speed—the highest speed of any U. S.A. F. 
light twin transport—and its range and versatility are prov- 
ing highly valuable in raising administrative mobility. 
Cessna designed and built the U-3A for hard work. Power 
loading, acceleration, and climb characteristics are excellent. 
for the Single engine performance is particularly outstanding—for 
this modern Cessna twin packs more power per pound than 
any other light twin transport. Operating and maintenance 
costs are low. Result: the Cessna U-3A makes 
substantial savings for the U. S. A. F. Cessna 


Aircraft Co., Wichita, Kansas. ORT 


Inquire today about the rewarding future your Air Force offers you 


to save money 


Air Force 
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MILLIONS 
or 

RANK COMPANIES DOLLARS 
83. Diamond T Motor Car Co.... 27.6 
84. Eastman Kodak Co........... 18.9 

Eastman Chemical Products, 

Ine. 

Eastman 

Holston Defense Corp. 

Recordak Corp. 


Total 


5. Continental Oi) Co... 
}. Dupont (FE. 1.) de Nemours & 
Co. o< : 
Mall Tool Co. . 
Remington Arms Co., Inc. 


Total 


87. Cessna Aircraft Co. 

8. Rand Corp. .. , 

%. Hoffman Electronics Corp. 
Hoffman Laboratories, Inc... . 


Total 


Farnsworth & Chambers Co., 
Ine. ‘ 

. Gulf Oi Corp. 

Gulf Refining Co.... , x 

Gulf Research & Development 
Co. ; o 

Mene Grande Oil Co. 

Warren Petroleum Corp 


Total 


92. Sundstrand Machine Tool Co. 
Sundstrand Aircraft Service 
Corp 


Total 


93. White Moter Co. 28 : 
94. Blount Bros. Construction Co. 
95. Pemeroy-Hawaliian-Bechtel . 
96. California Eastern Aviation, 
Ine. 
Land-Air, Ine 


Total 


7. American Machine & Foundry 

Ce. .. e 

AMF Pinspotters, Inc . 

Associated Missile Products 
Corp 

Beaird (J. B.) & Co. 

DeWalt, Inc. . 

Potter & Brumfield, Inc... 

Voit (W. J.) Rubber Co 


Total 


98. Gilfillan Bros., Ine. ° 

99. Eastern States Petroleum Co., 
Ine. 

Eastern States Chemical Corp 


Total 
100. ACF Industries, Ine. 


FOOTNOTES 

* Figures are net, reflecting total value 
of new procurement minus cancellations 
terminations or other credit transactions 
Data does not include purchase commit 
ments. or pending cancellations that have 
not yet become mutually binding 

* Assignment of subsidiaries is based on 
stock ownership of 50% or more by the 
parent company Only contracts awarded 
directly by Department of Defense are ir 
cluded in totals 

Less than $50,000 

“Stock ownership is equally divided be- 
tween General Motors Corp. and Standard 
Oil Co. (CN. J.); half of the total military 
awards is shown under each of the parent 
companies. 

¢ Stock ownership is equally divided be- 
tween Standard Oil Co. (N. J.) and Socony 
Mobil Oil Co.; half of the total military 
awards is shown under each of the parent 
companies. 

‘Stock ownership is equally divided bhe- 
tween Standard Oil Co. of California and 
Texas Co.; half of the total military awards 
is shown under each of the parent com 
panies, 
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— ENGINEERS 


Interesting, umportant work ...We are engaged in challeng- 
ing, vital projects offering exceptional advancement possibilities. 
These projects involve advanced FLIGHT CONTROL and FLIGHT 
INSTRUMENT SYSTEMS and also MICROWAVE DATA LINK 
AND CONTROL SYSTEMS. These systems require the application 
of the latest techniques in inertial and electronic control systems and 
involve both military and commercial applications. 

Openings currently exist for Engineers with E.E. degree and 3 to 
5 years experience in electronic equipment, microwave application, 
product design engineering or control engineering. Also M.E.’s with 
degree plus 3 years experience in precision mechanical and electro 
mechanical equipment. Work is on airborne electronics equipment 
and flight control equipment involving systems analysis and electronic 
equipment design. 


rare engineering 


opportunities for fast 


h with the NEW 


growt 
VY PHOENIX COMPANY 


SPERR 


For a new, fast growing Sperry Division . . . SPERRY 
PHOENIX is new and moving fast, with its sights set high. Now, you 
can get in on the ground floor of our growth. That's why SPERRY 
PHOENIX is just right for you, if you're looking for an engineering 
job with a bright future. We're new — yet we're backed by the experi- 
ence and stability of the entire Sperry organization: almost a half 
century of continuous growth. You'll work in a modern, air conditioned 
plant, side by side with some of America’s foremost engineers. 


...in Arizona, the state your whole family will love! 
Your wife and children, and you, wil] lose your hearts to Phoenix 
Here’s good living, good health . dry climate in summer, mild 
weather in winter. Yet so varied is Arizona's climate, you can ski 
and swim a few hours apart, same day. You can hunt, fish, golf, ride. 
19 theatres, 10 dept. stores, 3 art galleries, 10 radio & 4 TV stations, 
countless good schools and fine restaurants all await you, in Phoenix. 
What a good life for your family! What a great chance for you! 


Take Advantage of this Opportunity for Fast Growth and 
Job Advancement ...Send Resume to: 


Mr. W. Rosellus 
Personnel Manager 


PHOENIX COMPANY — — - - 


Division of SPERRY RAND CORPORATION 


P.O. BOX 2529, PHOENIX, ARIZONA 
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FROM DESIGN 
TO PRODUCTION 


TEMCO 


AIRCRAFT-DALLAS 


FOLLOWS THROUGH 


Temco is regarded by its customers as a follow-through 
company ..with solid performance in every aspect of the 
contract from design to production. 


One of the major reasons why the company has this reputation 
is that Temco considers it its business to be a partner on the 
job. ..to cooperate willingly, to communicate freely. Temco 
follows through by keeping top management and the customer 
informed on overall progress and program status. It follows 
through on quality control. .on materials during testing with- 
out waiting for a go-ahead on the next move. It naturally 
follows that Temco delivers a quality product, on schedule, and 
at the lowest possible cost. 


For many years, Temco has been considered the nation's most 
efficient subcontract and overhaul agency, and today is well- 
respected as a source of prime weapons systems. It has the 
capabilities, the integrated skills, the facilities and manage- 
ment to design, develop and produce for the aircraft, missile 
and electronics industries. Whether you need a component, 
subsystem or complete system, team up with Temco.. Temco 
follows through. 





SYSTEMS MANAGEMENT 





RESEARCH 





DEVELOPMENT 





PRODUCTION AIRCRAFT ¢ ELECTRONICS @ MISSILES 

















WHO'S WHERE 





> 


(Continued from page 23 


Changes 


Ralph W. Waniek, director of research 
of the recently organized Magnetohydro 
dynamics Laboratory, Giannini Plasmadyne 
Corp., Santa Ana, Calif. 

John W. Lazur, manager of military 
planning-technical planning office, Hughes 
\ircraft Co., Culver City, Calif 

George R. Harris, manager-marketing op- 
erations, Armament & Control Section, 
Light Military Electronics Department, 
General Electric Co., Johnson City, N. Y. 

W. A. (Dick) Pulver, assistant general 
manager, Lockheed Aircraft Corp.’s Georgia 
Division, Marietta, Ga. Arthur E. Flock suc 
ceeds Mr. Pulver as chief engineer of the 
Georgia Division 

Dr. Clare P. Standford succeeds Dr. J. A. 
Hunter as chief-engineering department 
Nuclear Division, The Martin Co., Balti 
more, Md. Dr. Hunter is now assigned to 
the office of the vice president-engineering 

Alexander F. Giacco, manager-plans and 
programs, Chemical Propulsion Division, 
Hercules Powder Co., Wilmington, Dela 

Leonard F. Glancy, operations manager 
Vernistat Division, The Perkin-Elmer Corp., 
Norwalk, Conn 

Col. Richard B. Robbins (USAF, ret.), 
executive adviser-Defense and Technical 
Products Division, Rheem Manufacturing 
Co., Downey, Calif. Col. Robbins will have 
headquarters in Washington, D. C 

S. O. Perry, general manager of the newly 
formed Range Systems Division, Chance 
Vought Aircraft, Inc., Dallas, Tex. Dr. J. F. 
Reagan, Vought’s chief engineer-electronics, 
named consultant 

Harrison F. Edwards, chief engineer-prod 
uct engineering, Simmonds Aerocessories’ 
Manufacturing Division, Vergennes, \'t 

C. Dudley Fitz, head of the newly formed 
Physics and Space Sciences Department, 
Vitro Laboratories, division of Vitro Cor 
poration of America, West Orange, N. J. 

Rear Adm. Eddie R. Sanders (USN, ret.), 
executive adviser on military relations to 
the director of engineering and customer fe- 
lations, Ryan Aeronautical Co., San Diego, 
Calif 

Donald Kirk, senior staff engineer-com- 
munications engineering, Government and 
Industrial Division, Philco Corp., Philadel 
phia, Pa. Also: Phillip H. Goodwin, man 
ager, military control systems; Charles L. 
Murphy, manager, radar systems; George M. 
Rouzee, manager, advanced military systems 

John L. Herre, government and special 
accounts sales manager, Semiconductor Di 
vision, Raytheon Manufacturing Co., Wal- 
tham, Mass 

B. P. DuMars, assistant to the marketing 
director, Autonetics, a division of North 
American Aviation, Inc., Downey, Calif 
The division also appointed the following 
sales managers: A. J. Grant for inertial navi 
gation; W. G. Fort for armament controls; 
C. H. Sword for computers and controls 

B. R. Alsobrook, manager-brazed stain 
less steel products, Rohr Aircraft Corp., 
Chula Vista, Calif 

Carl E. Johnson, executive assistant to the 
assistant general manager, Lockheed Mis 
siles and Space Division, Sunnyvale, Calif 
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At Rohr in Southern California 


immediate openings for 


INDUSTRIAL 
ENGINEERS 


We believe a number of experienced Industrial Engineers are 
seeking the level of opportunity that rapid company expansion 
has created at Rohr. Current employment of over 18,000 — 
current backlog of over a quarter billion — current contracts 
over 60% commercial —all help to illustrate the unusual 
security and potential for men with a flair for accomplishment, 


Assignments: Manufacturing Methods 

Responsibilities: Include machine and man-power 

utilization, plant layout, facilities, sequence plan- 

ning and bar charting, etc. 

Requirements: Age 25-40 preferred, |.£. Degree 

desirable, minimum 3 years aircraft experience. 

So that a personal interview may be arranged soon, 

please forward a detailed resume at once. Address 

J. L. Hobel, Industrial Relations Manager, Rohr 

Aircraft Corporation, Chula Vista, California Chula Vista and Riverside, California 
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IMPORTANT ANNOUNCEMENT TO 
ALL ENGINEERS —EE, ME, AE, CE: 


A New 
Organization 

Now Forming at 
General Electric 
to Integrate 

and Direct 
Systems 
Management 

of Prime 

Defense Programs 





EMPLOYMENT OPPORTUNITIES 


i —_—_—- _ . 
f NATIONAL” The Advertisements in this section include all employment opportunities 
tive, management, technical, selling, office, skilled, manual, etc 
COVERAGE Positions Vacant Civil Service Opportunities Employment Agencies 
—~s Positions Wanted Selling Opportunities Wanted Employment Services 


Part Time Work Selling Opportunities Offered Laber Bureaus 
DISPLAYED ———RATES——— UNDISPLAYED 


$2.70 per line, minimum 3 tines. To figure advance 
payment count 5 average words as a line. 

Position Wanted Ads are % of above rate 

Box Numbers—counts as | line 

An Advertising inch is measured %” vertically on a 
~ 2 oo o—~3 eon ts P Discount of 10% if full payment is made in advance 
column--2 columm 10 inches to a page Ser 4 cammsautive tnesstions 

Not subject to Agency Commission 


The advertising rate is $45.00 per inch for all adver 
tising appearing on other than « contract basis. 
Frequency rates quoted on request 


Subject to Agency Commission 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. 0. Box 12, N. Y. 36, N.Y. 


ENGINEERS SCIENTISTS 


&@ pioneer and one of the leading producers of electronic flight 
simulators, is increasing its engineering activity to include vol- 
ume engineering programs in the fields of analog & digital com- 
puter techniques, telemetry, transistor applications and light/op- 
tical scanners. It is also rapidly expanding its research and 
development operations in the fields of ionospheric propaga- 
tion & UHF communications. 
Challenging and diversified assignments in product design & 
ging & =e - as! 
Research & Development are offered by this constantly growin 
ond , Se 7 § & 
organization to the career minded engineer or scientist who 
A . “ye . . . 
wishes to combine stability with the latitude necessary for rapid 
professional & financial growth. 
Immediate openings exist for qualified, professional personnel whose areas of 
experience coincide with the following requirements 
DESIGN & DEVELOPMENT — poeegse ww with 
present state-of-the-art of upper 
onme — atmosphere and have an under 
(All Levels) standing = > proorens 
vsing rockets on satellites or 
— for transistor circuitry, ap studies in E & F regions and be 
plication, analog and digital com yond. Will work with radiation 
puter techniques, DC amplifiers, problems spanning VLF to VHF 
simulation, telemetry and design region of spectrum with empnasis 
of systems and components. : on HF backscatter techniques and 
BS in Physics, plus experience in their applications to communica- 
one of more of the following tions. Will design ond conduct 
optics, hydraulic instrumentation, field experiments 
human engineering, numerical an : 
alysis, ane elena eS 
AERODYNAMICISTS a 
BS in Aero E, plus 3 years’ experi- auges a ting th a lla 
ence in aerodynamics, preferably tpn om slant’ te Saedioe we 
in airplane stability, control, we os ra —e Rowe = Ba 
power plants, performance or communications systems _ design 
ate a ag involving F-layer ionospheric prop- 
agotion techniques. Working 
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A. 


From within General Electric, 
and from industry at large, 
talented scientists and engi- 
neers from diverse disciplines 
are coming together to form 
the nucleus of the new Defense 
Systems Department. 


yew 
Ys 


PV AD she 


VASES: 


The responsibilities of this 
new group encompass man- 
agement of theoretical and 
applied research as well as ad- 
vanced development on major 
terrestrial and space-age 
systems. 


pats 


SOUS 


TAD 


a 
2. 


TECHNICAL WRITERS 

BS in EE or Physics, or equivalent, 
plus 2 years’ experience in the 
preparation of operational and 
maintenance, manuals & engineer. 
ing reports concerning electronic 
systems & components. 


RESEARCH & 


DEVELOPMENT PROGRAMS 
1ONOSPHERE PHYSICISTS 


knowledge of modern high-power 
HF transmitters and HF receiving 
Systems. 

ELECTRONIC PHYSICISTS 

BS degree with 3 to 5 years’ ex- 
perience in diffusion pump high- 
vacuum techniques and hove an 
understanding of classical gos 
discharge physical phenomena. 
Will conduct laboratory investiga- 


Engineers and scientists in- 
terested in exploring the broad 
new possibilities in the De- 
fense Systems Department are 
invited to investigate current 
openings. 


BS degree plus 3 to 5 years’ ex- tions of simulated upper atmos- 
perience in the study of iono- phere experiments. 


EXCELLENT SALARIES 


Commensurate with education & experience 


MODERN COMPANY BENEFITS 


including educational assistance plan 
RELOCATION ASSISTANCE 
IDEAL LIVING CONDITIONS in suburban Washington, D. C. 
EXPENSE-PAID INTERVIEWS WITH SELECTED APPLICANTS 
Send Resume Stating Education & Experience to: 


Mr. R. J. REID, Technical Employment Manager 


ERCO PLANT 


NUCLEAR PRODUCTS—ERCO 


DIVISION OF ACF INDUSTRIES INCORPORATED 
RIVERDALE, MARYLAND WARFIELD 7-4444 


Direct your inquiry 
in confidence to Mr. E. A. Smith 
Section 2-B 





Derense Systems Department 
| GENERAL @® ELECTRIC 


300 SoutH Geppes St. 
SYRACUSE, NEW YORK 


DARREL SSE TOR DLN LGF PELVIS 
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EMPLOYMENT OPPORTUNITIES 


WE RE LOOK/ING 
FOR A MAN 
LIKE J/orrice// 


-WITH A MODERN TURN OF MIND 


Air has weight— atmosphere has pressure. 


This knowledge, centuries old, lies at the base of searching problems facing the exploration 
of space. 


At Goodyear Aircraft, hand-picked men with a modern turn of 

Torricellian mind are finding rewarding stimulation of their 

talents in programs* involving Crew-Escape Capsules — in 

the perfection of mass-production nose cones of optimum 
efficiency. 


New multimillion-dollar research and development 

facilities —in Akron and in Litchfield Park, Arizona — are 
manned by this good company of men who would 
welcome good company like you. 


if you have a Torricellian talent and are seeking a challenge 
that has solid substance and long-range surety — then write 
direct: Mr. Charles Jones, Director of Technical & Scientific 
Personnel, Goodyear Aircraft Corporation, Akron 15, Ohio, 


*Also programs in rocket propulsion, interplanetary 
guidance, ground support systems for missiles, GOooD Al RCRAFT 
nose cones, radar structures, advanced black 
boxes, radomes and structures engineering. 
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EMPLOYMENT OPPORTUNITIES 








Solar offers exceptional opportu- 
nities at this time for creative 
engineers, The right men joining 
now will gain key positions in 
their fields of interest, will work 
on exciting projects of the most 
advanced type. It will be to your 
advantage to learn the complete 
details immediately. 


SOLAR SPECIFICS 
Solar is a medium-size company 
(2500 people in San Diego) with 
a successful history since 1927. 
It is big enough to offer the most 
advanced personnel policies, yet 
small enough so you don’t get lost 
in the crowd, Salary and perform- 
ance reviewed semi-annually, 
Liberal relocation allowances. 
Solar is making many significant 
contributions to space age tech- 
nology, including development 
and production of some of the 
most advanced solid fuel rocket 
cases and nozzles in the U. S. 
The special professional status of 
engineers is fully appreciated and 
recognized. A new 60,000 sq. ft. 








ENGINEERS 


with experience in 


AIRCRAFT 
DUCTING SYSTEMS 


ROCKET ENGINE SUBSYSTEMS 
AND COMPONENTS 


ALL-METAL HONEYCOMB 
STRUCTURES 


engineering building, necessitated 
by expanding research and 
development, will be completed 
in 1959 on the edge of San Diego 
Bay. A huge new furnace for heat 
treating and brazing will also be 
completed this year, 


IDEAL LOCATION 


Solar is located in sunny San 
Diego with the finest year-around 
climate in the U. S. Recreational, 
cultural and educational facilities 
are superb. The new advanced 
science branch of the University 
of California offers exceptional 
opportunities for further study, 
Outdoor living and sport can be 
enjoyed all year long. You and 
your family will really “live” in 
San Diego! 


SEND RESUME 


Please send resume of your quali- 
fications at the earliest opportunity 
to Louis Klein, Dept. E-344, Solar 
Aircraft Company, 2200 Pacific 
Highway, San Diego 12, California. 


SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO 
OES MOINES 


ALSO OPENINGS FOR: Research Engineers (high temperature materials) 
..» Metallurgists...Gas Turbine Engineers... Publications Editors... 
Engineering Writers... Eagineering Drawing Checkers. 








SSN LS aT 


The kind of work 
you want in 
MISSILE 
ELECTRONICS 


The kind of life 
you want for 
your family 


cet BOTH at 
BENDIX YORK 


ELECTRONIC 
ENGINEERS 


PHYSICISTS 


MECHANICAL ENGINEERS 





e Challenging opportunities in 
Circuit Desicn, PuLSE & VIDEO 
Crracuttry, MICROWAVE, 
DicIiTaL & ANALOG COMPUTERS, 
SEMI-CONDUCTORS, COMPONENT 
AND Circuit RELIABILITY. 


Interesting work on 
Fuzinc TECHNIQUES, BEACONS, 
SIMULATORS, SPECIAL 
Test EQUIPMENT. 


® Bendix York offers you the oppor- 
tunity for rapid professional growth 
and advancement. Enjoy the small- 
company atmosphere of an expand- 
ing division of one of America’s larg- 
est engineering and manufacturing 
corporations .. . And the way of life 
in and around York, Pennsylvania 
is ideal for the entire family. It com- 
bines the charm and grace of rural 
living with the many advantages of a 
dynamic and progressive community. 


Let us hear from you! 
Address replies to: Dept A 
PROFESSIONAL EMPLOYMENT 


end” 


AVIATION CORPORATION 


York Division 


York, Pennsylvania 
“The way of work for you, 
the way of life for your family!” 
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EMPLOYMENT OPPORTUNITIES 


ysical Chemists, 
’ PhD, MS, BS 


ALLURGY 


§ SEVEREST 
3E IN NUCLEAR POWER 


FLIGHT 


High strength at high temperatures — for long service missions (30 days of continuous 
flight and more are envisaged) is a primary consideration in the selection and develop- 
ment of materials for structures and components of General Electric’s 2nd and 3rd 
generation nuclear propulsion systems for flight application 


A complex of additional parameters, however, must be taken into consideration by 
G-E engineers and scientists... radiation effects, nuclear properties for specific appli- 


Cation, stringent weight limitations, etc. 


Engineers and Scientists who value the opportunity to do original work with a company 
that fosters free inquiry and initiative, are invited to inquire about positions now open 
in both AppLiep ResEarRCcH and MATERIALS DEVELOPMENT: 


DIRECT processing and procurement of basic alloys 
for elevated temperature applications. PhD, MS, 3-7 years 
experience. 


CONDUCT liaison with technical production and project 
personnel on problems related to quality in fuel element 
production. PhD, MS, 3-7 years experience. 


ADVISE Materials Testing Lab on materials problems 
and techniques. Direct experimental, physical, mechani- 
cal and electrical tests. PhD, MS, 3-7 years experience. 


CARRY ON investigations of reactions in the solid 
state for Materials Testing Laboratories. PhD, Physical 
Chemistry. 


PARTICIPATE in research on advanced moderator ma- 
terials. Investigations in field of ionic, covalent and 
metallic bonding; hydrogen stability in metals at ele- 
vated temperatures; kinetics of advanced moderator 
systems. MS. 


PERFORM laboratory investigations in metallurgical 
melting, casting, fabricating and forming processes. Also 
phase studies; solid solution alloy studies. MS preferred. 


DIRECT studies on materials used in moderator mate- 
rials development. PhD. 


PROGRAM and evaluate specific tests on fuel element 
materials and assemblies. Compile and publish data. 
MS, BS, 5-7 years R&D experience. 


CONDUCT project technical liaison on materials selec- 
tion and processing. Develop design data on materials. 
BS, 5-7 years experience with high temperature alloys. 


CARRY OUT liaison with materials subcontractors. BS 
with 7-9 years experience in development or sales engi- 
neering. 


ASSIST in development of instrumentation for measur- 
ing high temperatures and other instrumentation. MS, 
BS, 1-3 years experience. 


If you qualify, please write in confidence, 
including salary requirements, to: Mr. P. W. Christos, Div. 64-WH 
AIRCRAFT NUCLEAR PROPULSION DEPARTMENT 


GENERAL @@ ELECTRIC 


P.O. Box 132 « Cincinnati 15, Ohio 
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EMPLOYMENT OPPORTUNITIES 


~~ 
ae 
; 


y) 
rf a Aeronautical wind tunnel 


located at University of Michigan 


FOR A SCIENTIFIC CLIMATE... 


There’s a devotion to creative think- 
ing that you sense the minute you 
walk through the front door of the 
Bendix Systems Division. 

Located in Ann Arbor, Michigan 
—a university town with big city 
advantages—you may enjoy all four 
seasons to the fullest. The year- 
round sports and outdoor recreation 
mean fun for you and your family. 
Within the buildings that house the 
Bendix Systems Division, the climate 
is scientific all year ’round. 

If you are an able engineer or 
scientist seeking to apply your 
imagination and ingenuity to the 


Bendix Systems Division 


problems involved in developing 
new weapons systems, you will enjoy 
the scientific climate at Bendix 
Systems Division. 

If you are interested in doing ad- 
vanced study, you will find the 
University of Michigan’s fine Engi- 
neering College next door. Bendix 
encourages you to take advantage of 
this opportunity by attending day- 
time classes. 

For a career in systems research 
and development, as well as a better 
way of life, you are invited to write 
Bendix Systems Division, Dept. 
A2-23, Ann Arbor, Michigan. 


“Gondi” 





Data Processing Engineers 


To Maximize 
Intercept 
Performance 
with 

General Electric 


SAMPLE PROBLEM: Determine the 
optimum detection criteria for a 
particular class of radar target. 
Examine the potentials for basic 
information in the applicable 
class of radars. Specify the logi- 
cal criteria for the design of a 
data processing system to utilize 
the chosen class of radar against 
the particular target. 


Intercept Data to be 
Evaluated Increases Geometrically 
with Increasing Target Speeds 


As target speeds enter the hyper- 
sonic region, necessitating pro- 
portionate increases in radar 
range, a rising flood of target in- 
formation demands split-second 
evaluation — data link transmis- 
sion and conversion into forms 
useful for tactical decision 
making. 

Are you interested in the 
problems of applying non-classi- 
cal approaches to achieve a new 
order of systems capabilities crit- 
ically needed? If so, you are in- 
vited to look into the many 
opportunities open now on a di- 
versity of projects in: 

%* 3-D Display Systems 
* Large Screen Display Systems 
* Digital Detector Trackers 
* Air Traffic Control Systems 
% Integrated Air Defense 
Environments 

Positions at Several Levels 

Write to: 


Mr. George B. Callender, Div. 64-WH 
Heavy Military Electronics Dept. 


GENERAL @ ELECTRIC 





ANN ARBOR, MICHIGAN Court Street, Syracuse, New York 
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ADDRESS BOX YO. REPLIES TO: Bor No 
Classified Adv. Div. of thie publication. 
Send to office nearest you. 
NEW YORK 36: P. O. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post ® 





POSITIONS VACANT 


College Instructor or Assistant Prof ° 
Two faculty positions available for men quali- 
fied to organize and instruct college level 
courses in aeronautics curriculum oriented 
toward maintenance, service and testing 
areas. Bachelor of Science or advanced de- 
grees in aeronautics or related fields of engi- 
neering required. Recognition given to Air- 
frame and Power-plant Ratings as well as 
recent experience in the industry. One teach- 
ing assignment primarily in the area of sys- 
tems, basic stress, and advanced drafting. 
The second assignment is relative to mechani- 
cal aspects of airframe and powerplants. Pre- 
vious teaching experience desirable but not 
essential. Interested persons are invited to 
send resume to T. E. Leonard, Aeronautics 
Department, San Jose State College, San Jose 
14, California. 


Hydraulic Design Engineer—Must have thor- 
ough knowledge and experience in aircraft 
and missile hydraulic and pneumatic equip- 
ment design and development. This position 
to be with a well established airframe manu- 
facturer, now entering the hydraulics and 
pneumatic equipment field. Your future un- 
limited with top salary and many benefits. 
Must be presently employed in this field with 
a minimum of five years design experience, 
preferably with background. Submit complete 
resume. Information will be treated con- 
fidentially. P-1010, Aviation Week. 


Helicopter Pilots and Mechanics for Latin 
America—Good salaries, long term work 
available, families welcome. Requirements: 
Pilots—Commercial License and 1,000 hours 
helicopter time, 500 hours must be in Bell 
Mechanics—A & P License and two years 
maintenance on Bells. Write Keystone Heli- 
copter Corporation, 1124 Land Title Bldg., 
Phila. 10, Pa. 











x SELLING OPPORTUNITY OFFERED __ 
Expanding mid-west manufacturer of aircraft 


and industrial hardware wants representatives 
all areas. Commission. RW-9983, Aviation 


ss POSITIONS WANTED _ 


Corporate pilot, 17 years flying experience, 
seeks new industrial captain's position, in- 
ternational or domestic. Age 35, capable, 
family of six. 10 years on present job as cap- 
tain with large midwest manufacturer, 4 years 
airline and 3 years military previously. ATR, 
CV 440, 340, 240; DC-3; over 10,000 hours. 
Top references. P. O. Box 2122, Dearborn, 
Michigan. 


Pilet desires opportunity to earn position of- 
fering more than piloting. Have 17 years 
aviation experience including sales. Now em- 
ployed fiying twin Beech. Married, age 36 
Excellent record and references. PW-9991, 
Aviation Week. 


Aerodynamicist, English, now in Canada. 51. 
years aircraft, missile experience. Degree, 
age 28. Wants challenging position in U. 8S. A 
PW-9987, Aviation Week. 


Rtd Naval Reserve Captain BscMich. Engg. 
Recently completed ten yrs. active duty and 
Civil Service in DC Experienced in private in- 
dustry desires to represent professional firm 
or mfr. in Washington. PW-1002, Aviation 
Week. 


Sales Engineer Pilot—® years mechanical en- 
gineer, 3 years sales manager 7-state area 
Private pilot. Responsible for multi-million 
dollar sales and engineerirg applications. De- 
sire position combining engineering and/or 
sales and flying. Contact PW-1012, Aviation 
Week. 


Air Force Pilot, 26, Comm. 1000 hrs., SMEL, 
Instrument, Navigator rating, BBA. Desires 
position utilizing education and experience. 
Available April 15. PW-1016, Aviation 
Week. 

Commercial Pilot: Age 26, Single, SMEL, and 
Instrument Rating, desires flying position. 
1300 total time, 1100 first pilot. Business 
background with BBA in management. Free 
to travel. PW-1022, Aviation Week. 


SELLING OPPORTUNITY WANTED 


Manufacturers’ Sales Agency, Est. 1937, with 
broad coverage in aviation and electrical 
fields seeks select lines for direct sales to air- 
craft and electronic markets within Middle 
Atlantic and/or New England States. RA- 
9977, Aviation Week. 
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EMPLOYMENT OPPORTUNITIES 


STANFORD RESEARCH 


Was Responsible Professional Opportunities ’ 
ta Applied Electranic Engineering Fields for 


ELECTRONIC 
ENGINEERS 


PHYSICISTS 
MATHEMATICIANS 


Opportunities tn the Following 
Research rbctiuitios: 


PROPAGATION 
CONTROL SYSTEMS 
COMPUTER DEVELOPMENT 
MICROWAVE COMPONENTS 
SYSTEMS ANALYSIS 
ANTENNAS 
COMMUNICATION TECHNIQUES 
MATHEMATICAL RESEARCH 
DISPLAY DEVICES 

Write to... 
PROFESSIONAL EMPLOYMENT MANAGER 


STANFORD RESEARCH INSTITUTE 
MENLO PARK, CALIFORNIA 








RESEARCH & DEVELOPMENT | | cares prROMOTION 
MANAGEMENT POSITIONS MANAGER 


in 


FLORIDA in ct Sudha utes pamemmn 4° 


partment? 


The research and development 
division of U. S. Industries, Inc. has 
i diat penings in its beautiful 
new facility, located in Pompano Do you have the capacity for effect- 
Beach, just 5 miles north of Fort ive team work with management? 

Lauderdale. 


Are you ready to manage your own 
operation? 





Do you have a record of successful 


TECHNICAL DIRECTOR promotion programe? 


Must have advanced degree in We are looking for a MANAGER with 
physics or engineering (electrical a background in the sales promotion 
preferred) and experience in the of complex lines of military electronic 
establishment and technical direction products to Government agencies and 
of an R & D program. Salary com- air frame manufacturers to head our 
mensurate with qualifications. reorganized Sales Promotion Depart- 
ment. 


CUSTOMER RELATIONS DIRECTOR Salary open. 


Must have a strong technical sales Travel will be limited 
background with heavy experience 
in military and/or AEC contract We are a nationally known manufac- 
management. Salary commensu- turer of military electronic equipment 
rate with qualifications. located in the heart of the Midwest 
vacationland. 


Please send resume to: ; 
if you believe you ore this moneger ond 


Director of Personnel would be interested in exploring evr position 
in greater detoil, please »* e@ complete 
resume to 


a 
| | : 8 Avis on Week 
9S! Technical Center ag TiM@8% Aviation Week 
Division U S. industries. inc. 


3901 N. E. 12TH AVENUE All quolified replies will be acknowledged 
POMPANO BEACH. FLORIDA 























EMPLOYMENT OPPORTUNITIES 





SENIOR RESEARCH ENGINEERS 


Exceptional positions are open for experienced men capable of 
guiding and developing interesting research programs in the fields 
of Heat Power Equipment and Fluid Power Equipment with major 
emphasis on gas turbines, piston engines’ or fluid components. 


An M.S. or Ph.D. in Mechanical Engineering and extensive experi 
ence in the above fields required. These men must be recognized 
leaders in the areas of Thermodynamics, Fluid Flow or Heat Transfer. 


These positions offer an opportunity to use your initiative and crea- 
tive ability. Excellent employee benefits including liberal vacation 
policy. Please send complete resume to: 


E. P. Bloch 
ARMOUR RESEARCH FOUNDATION 


Illinois Institute of Technology 
10 West 35th Street 
Chicago 16, Illinois 








MILITARY SALES 


with 
HONEYWELL AERONAUTICAL 
DIVISION 


Minneapolis, Minnesota 


® Plan and evaluate sales pro- 
grams for Aircraft and Mis- 
sile Flight Control Systems. 

® Evaluate opportunities for fu- 
ture business and explore 
new areas contacting military 
and air frame manufacturers. 

® Advise and guide field sales 
representatives in the con- 
duct of their programs. 


Limited Travel 
Salary—$6,000 to $10,000 
Engineering Background Preferred 


Send resumes to: 
Clyde W. Hansen 


MINNEAPOLIS-HONEYWELL 
AERONAUTICAL DIVISION 
T-1B, 1433 Stinson Boulevard N.E. 
Minneapolis 13, Minnesota 


TEST PILOTS 


Immediate openings for 
production and engineer- 
ing test pilots. .Require 
multi-engine jet and pref- 
erably seaplane experi- 
ence; commercial and 
instrument license. 


Salary Open 


WRITE 


P-9851, Aviation Week 


Class. Adv. Div P.O. Box 12, N.Y. 36, N.Y 


NEED 
ENGINEERS? 


An employment advertisement in 
the EMPLOYMENT OPPORTUNITIES 
SECTION will help you find the 
engineers you need. It’s an inex- 
pensive, time-saving method of con- 
tacting competent personnel for 
every engineering job in the Avia- 
tion industry. The all paid circula- 
tion of AVIATION WEEK offers you 
an opportunity to choose the best 


qualified men available. 


For rates and information 
write: 
. 


Classified Advertising Division 


AVIATION WEEK 


P.O. Box 12 
New York 36, N. Y. 




















When Answering 
BOX NUMBERS... 


to expedite the handling of your correspond- 
ence and avoid confusion, please do not 
address a single reply to more than one 
individual box number. Be sure to address 
separate replies for each advertisement. 











IN ALL INTERESTS 
OF AVIATION 


If You’re Important, you either read 


AVIATION WEEK 


or you advertise in it, or both 


SEARCHLIGHT 








TWIN BONANZA 
SALE LEASE 


B50—Excellent equipment including: L-2 
autopilot, Dore & Lear VHF transceivers, ARC 
VHF transmitters, Dual Omnis, Type 21 ADF 
New interior Only 1700 hours total time 
Price $39,500 


D50—1956 Model at well below half of re 
placement costs. All desirable optional 
equipment including: Auxiliary wing tanks, 
prop anti-icing, oxygen, L. S. indicator. Radio 
includes new Dare DTR-360 transceiver and 
dual omnis. 


$49,500 


ATLANTIC AVIATION CORP. 
Teterbro, N. J. ATlas 8-1740 


Price 
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MISCELLANEOUS 


Helicopter, Blue Prints and Technical Con- 
struction data. Send $1.00 for 3 view draw- 
ing. Pioneer Helicopter Co., Hallandale, 
Florida. 
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HONEYWELL EXECUTIVE | AWW Nel PM ici pm) tensed 
AIRCRAFT FOR SALE 


® DC-3 with AiResearch custom in- 3USINE PPORTUNITIES 
terior seating 15. Includes 2 bed- 
divans, swivel chairs, desk. galley 
and lavatory. © Only 8930 hours 


total time (600 since overhaul). 
hangared and serviced at Honeywell 


Flight Operations Center. © Never 


demoyed. Mich presume cuyges With New COLLINS or BENDIX LIGHTWEIGHT Equipment 


system—Honeywell capacitance fuel 
gauge. ® Jazitrol heater. © Comes 
complete with Bendix radar, Collins 7 an Ve atE MAY 4% => 
A.DF.. VHF transmitters and re- . ; . . ae cation, Transceivers, etc. Re- 
ceivers, glide slope receivers. ®Aero ns —~ ga 4 neovy ss 
Commander acceptable towards pur- 2 O. Ps lightweight module constructed 
chase price. <3 Y r ae e weight yes eave 
% » - ‘¢ . crease your payiod or 
Hosen thon 6 k - make room for radar, etc. 
UNG E-Saaes ~ = WILCOX, ARC AND OTHER 
FINE LIGHTWEIGHT 
EQUIPMENT AVAILABLE 


EQUIPMENT - USED or RESALE 











<< 
WE SELL 
AND 
INSTALL 
@ TWIN BEECH—D18S & E18S 


BENDIX _—_— ‘ OWNERS: Contact us for in 


formation on the new Hart 
RADAR zell 3-Bladed Props and 
. Ram Air Scoops. 
The Finest iy @E18S OWNERS can increase 
Rador gross weight to 9700 Ibs. 
@£18S MODIFICATION KITS 
or yone - ; AND JATO ALSO AVAIL- 
. LE 
CAA Approved 
Repair Station 
223964 








Class | 4 3 


FOR SALE 
No ‘Redio. e 
LOCKHEED LODESTAR | | acest — pochagefa 827200 AIRWAYS 7‘ 


(Executive) Model 18-56 Aad Cader ROCHESTER 11, N. Y. 
@ TOTAL AIRFRAME TIME—1900 HOURS 
ENGINES 1820-72A—200 HOURS 


ie N OW DEAL DIRECTLY WITH OWNER 
a In Stock Now for Immediate Delivery! 
GIDDINGS & LEWIS MACHINE TOOL co. BEECHCRAFT Cias SIKORSKY &-5! HELICOPTERS 


Fond du Lac, Wiscensin. Contect F. C. Freund Top quality, excellent value and excel- CAA Four-place Commercial Licensed with 
lent lease and lease purchase terms avail fresh complete overhaul Bix left, with spares 
able Can be purchased individually “AS If” if 
desired 











¢-46 F and C-47 Cargo liners. All avail 
able for sale with terms or for lease with 

é lowest rates ever yyy 4 aay SURPLUS 
° 

Immediate Delivery GRUMMAN WIDGEON SNJ-7 (7-00). 1 PY-2 
G4iA Models with Ranger Harpoon 1 PRY-5SA—All 
We stock, everhaul, and instoll engines, or Custom McKin- > i wholesaled fyabic 


non - Hickman Conversion with ferry permit and at 


PRATT & WHITNEY WRIGHT available as a package. Fin GRUMMAN GOOSE very cheap prices 


ished product without an ¢ w call for detail 
- , tt Zero time throughout. Like aaliees 
R1830 R1820 equal. And We Mean It new, And We Mean Itt! 
—75, —92, —94 —202, —5, EXECUTIVE LOCKHEED New Plane Warranty HANGARS 
VENTURA Also available-——used Goose 
R985 R1340 93000 Gorgeous New Horton & Hor nice shape, at a sacrifice 120 ft. x 200 ft. clear span 
ton interior, unequalled an wholesale price Lease pos gar 2 Ut headroom 
sible. All steel structure plus two 


and ovr most popular DC3 engine where. Send for photograph sory lean-te’s 99 ft. wide 


265-285 MPH, for the cost of a Beech on the long sides, Total 


R1830 - SUPER - 92 Excellent lease terms available. Send for color photograpt 000 Sq. Ft. floor space. Sub 
stantial piece of Real Estate 


ENGINE WORKS > FREDERICK B. AYER & ASSOCIATES, INC. 





INC. Anthony J. Ming, 
Lambert Field Inc. St. Levis, Me. 250 Park Ave MUrry Hill 7-1800 New York 17, N. Y 

















For Sale or Lease : 
SUPER C-46F AEF Poor Aladdin ae 


Low Time—New Radios—53 Seats The best service at Aladdin's command was rubbing a lamp and WISHING 
Present Lease Expires March for what he wanted. YOU have “Searchlight’’ to help you find what you want 


2s. Gee cute, We “CAN SEARCHLIGHT” SERVE YOU? 


AT 4-1383 
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J. B. WASSALL, DIRECTOR OF ENGINEERING, WITH LOCKHEED SINCE 1937 


A message of importance to career-minded engineers: 


“Lockheed aircraft continue to blaze new trails for manned flight 
The new Electra is America's first prop-jet airliner. A Navy version of the 
Electra will be the country’s first turbine-powered submarine hunter. 


“Already, our design groups plan the supersonic jet transports of 1965. 
Meanwhile, new speed and altitude records set by a Lockheed F-104 

Starfighter move manned flight to the fringes of outer space. 

“Within and beyond lie many problems for our engineers: problems in aero and 
thermodynamic characteristics at supersonic speeds, in radar, in optics, in infrared, 
in data processing for airborne detection systems and in all phases of design. 
Additional long-range problems exist in military systems analysis, 

nuclear and space craft systems, commercial air transport studies, 

and industrial operations research. 

“There are openings now for thoroughly qualified electronics and aero- 
thermodynamics and design engineers and operations research specialists, 


“If you are interested in a Lockheed career in California, write us today. 
Address E. W. Des Lauriers, Manager Placement Staff, Dept. 102, 


| ock h e ed 1708 Empire Avenue, Burbank.” 
ENGINEERS: Write Mr. Des Lauriers for your copy of a paper on 


“Airborne Early Warning in the Missile Age’’ presented by Robert A. Bailey, 
Chief Engineer, California Division, Lockheed Aircraft Corporation, 
at the 6th USAF World Wide Weapons Meet. 


THE CALIFORNIA DIVISION OF LOCKHEED AIRCRAFT CORPORATION « BURBANK, CALIFORNIA 
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LETTERS 





Pilot Age 


I have read every issue of Aviation WEEK 
for the past 10 years. As an amateur busi- 
nessman-pilot and American citizen advocate 
for the very best and most for our country’s 
respect and future 
encouragement for the job you are doing. 
Your views are extreme at times, but so are 
those of the conservative opposition. It’s 
a good balance. I'm sure the men burning 
the midnight oil in the Kremlin will never 
of your ghost writers. Keep 


defense, you have my 


pass is im\ 
up the good work! 

My letter comes as a result of a qualm 
that popped into my mind after reading 
the Feb. 9 issue of Aviation WEEK. 

Your editorial ““The Cost of False Econ 
omy” mentioned that the fatal American 
Airlines “Electra” crash, which was en 
ountered on an ILS back course approach 
to LaGuardia, was possibly caused by the 
lack of glide path facility. I concede that 
this is very desirabie, particularly over a 
path covered by obstacles, where headwinds 
would affect the time element of the ap 
proach, etc., but what is more sweat-fre« 
fiying than an over-the-water letdown, with 
no obstructions, on a fresh altimeter set 
ting? 

lhe captain of this “Electra” flight was 
reported to be 59 years old. In the same 
issue of your periodical, the CAB accident 
report (p. 103) concerning a Braniff DC-7 
crash at Miami, Fla., involved a captain 
who was 50 years old. I was left aghast to 
read in bold print that the captain of this 
ill-fated flight had experienced on previous 
check flights (to quote ) . it was neces 
sary for him to be rechecked . . . because of 
his initial failure to receive passing grades 
Some instrument flight checks reflected in 
ability to maintain altitude during turns; 
however, he did pass rechecks and remained 
on flying status.” 

lhe particular captain here was only 
50 years old. It is evident that he had his 
good and bad days, judging from the re 
port. The findings of the Board simpl; 
indicate that he failed to maintain sufficient 
iltitude during the attempted go-around, 
due very probably to his * preoccupa 
tion with an engine fire. . . 

My question is, “How much deterioration 
ind retardation accompanies age, when meas 
iring the human senses, reflexes and, in 
the case of pilots, general flying technique?” 
I fully realize that there will be a different 
answer with every case. The general ad- 
vances recently made in aero medicine and 
flight simulator evaluation tests, etc., must 
offer additional evidence that there are 
other physical and psychological factors to 
consider in addition to the general existing 
physical examinations and 
tests, often conducted by 


” 


tolerances of 
routine flight 
friends 

I am thinking about the actual measure- 
ment of the preceptions, reflexes, etc. of 
a person at the age of say 35, and the same 
test findings of that identical person 25 years 
later, taking the same test. I strongly feel 
that there will exist a great difference in the 
results 

Age alone should never be a determining 
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Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


retirement or assignment 
may well be proven 
factor abont 


factor with the 
of an airline pilot. It 
in the near future to be a 
which we'll be hearing much more 

God bless all of our senior pilots. May 
they be permitted to continue in their 
chosen and respected profession as long as 
they are capable. | pray that the 
airline operational people and the unions 
do not compel the oldest senior man to 
check out on the latest and fastest jets. The 
diesel was a little too fast for the grand- 
daddies of the railroads 

Naperville and other 
proved this true 

With no degrees, no proof, but just a 
pilot’s feeling for the picture, I'd_ take 
ny pilot with five years of continuous cap 
tain’s duty on a line filving the heaviest 
four-engine equipment operating, and bet 
that he and his fellow would 
do a fine job of checking out in the super 
jets that are coming up. He may be only 
38, not too gray around the temples, but 
I'd bet, in confidential conversation with 
those of the local arena, he would carry 
the vote 

With the pattern of such a procedure 
where age did not carry the big priority 
for the advancement to more current type 
aircraft, I'd venture there wouldn't be too 
much smoke coming from the senior pilots 
approaching the high age limit for line 
pilots, should they not be the natural ex 
pected candidates to check out in the new 
demanding equipment These 
more comfort 


seriously 


serious accidents 


constitucnts 


ind more 
men in most cases would be 
able and safer in the equipment in which 
they have logged thousands of safe sched 
ules 

This letter was written in the most con 
structive attitude. It is not an invitation 
for any sour grape correspondence. I can't 
prove a thing. It is only my hope that it 
may stimulate thought, research, and 
expression by professional people who are 
dedicated to the furtherance, safety and 
progress for American aviation 

I realize that there are many 
in government, military and airline 
tions who could not express these thoughts 
over their signature, but quite possibly share 


some 


individuals 
opera 


mv beliefs 
J. S. Kiamet, Jr. 
Republic Heating 
Davenport, Iowa 


‘Nuff’ Said? 


Reading your Feb. 9 brought to 
mind discussions triggered by Capt. Robson 
many months ago on the comparison of the 
merits of airline vs. military transport pilots. 
I do not wish to further this discussion, but 
three items of subject issue were considerably 


Wholesalers 


ISSUC 


enlightening 


1. The American Electra crash, which ap 
pears to be the result of an experienced 
pilot flying into the water on a minimum 
back course ILS approach. At this stage of 
the investigation—-strictly pilot error! 

2. The PanAm 707 that lost 29,000 ft 
due to an autopilot malfunction. “Capt 
Lynch said the plane experienced some 
buffeting (compressibility effects? ) and may 
have reached Mach .94 * wings 
were leveled after Capt. Lynch reduced 
power on all engines.” Why didn’t Capt 
Peters (the copilot) immediately reduc« 
power when the dive was entered? Is not 
Capt. Peters, the flight engineer? 

3. The Braniff DC-7C crash at Miami 
This is a gem! “First Officer Winthrop 
stated . . . he could not remember perform 
ing any of the emergency procedures in 
volved in feathering.” “Mr. Fink further said 
that after No. 3 was feathered they did not 
increase power on the remaining engines, 
and, “ he did not have his headset on 

"It! The headset bit is common practic« 
on the airlines but a rather dangerous pra 
tice near the ground. Capt. George had 
gs to be rechecked by company check 
pilots because of his initial failure to receive 
passing grades. Some instrument flight checks 
reflected inability to maintain altitude during 
turns ” A rather deplorable situation for 
a 20,000 hr. pilot! The crew, although in 
formed by the tower that smoke was ob 
served trailing from the No. 3 engine, did 
not enter this information on the flight log 

“Nuff” said? 

J. G. Carr 
Florissant, Mo 


Hail Damage 


Reference p. 57, Aviation Week, De 
29, photo of B-52 hail damage 
\s a taxpayer and industry associate m\ 
first reaction, as well as my colleagues, was— 
hell was the radar man? 
Jack Warp 
Wheaton, Ill 
(The original news release accompanying 
the pictures stated that the hail pocket was 
not detectable on radar.—Ed.) 


where the 


= 
Second Chances 

The Northeast Airlines’ captain who 
crashed on Rikers Island Feb. 1, 1957 
reportedly had landed a Convair in Flushing 
Bay some four years previously. Both crashes 
were blamed on pilot error The second 
one cost many lives 

Now comes Capt. (Thomas D.) Georg« 
{ AW Feb 9, Pp 115), who on several or 
casions had to be “ rechecked by com 
pany check pilots because of his initial 
failure to receive passing grades.” More 
lives were lost. 

How many second chances to these poor 
scholars are we, the traveling public, re 
quired to risk our lives for? In the progres 
sive business world, of which I am a part 
they would have long since passed into 
oblivion 

Vernon Dat 
Marietta, Ga 
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Precision 
Computing 


ACCURACY 


Highest accuracy in rotating components is a 
CPPC fundamental. Our Precision Computing 
Resolvers are no exception. Without compen- 
sation, a recent production run of resolvers 
showed functional errors of .06% or less. Per- 
pendicularity of axes was +3’ in 360°. Due to 
extreme symmetry of rotor and stator, nulls 
are excellent in these resolvers. Low phase 
shifts are also a feature. 


VERSATILITY 


CPPC Precision Computing Resolvers can be 
had with any of the following features: corrosion 
resistant construction, stainless steel or alumi- 
num housing. Units to resist temperatures up to 
450° F. The following compensation is avail- 








Resolvers 





able in any or all units: resistive, feedback 
winding, thermistor. Types available for tran- 
sistor circuitry. Pin or screw terminals or lead 
wires. BuOrd type shafts and BuOrd MK 4 
Mod 0 brush block obtainable. 


PRICE AND DELIVERY 


We ask you to review what you are paying for 
precision computing resolvers. In the past CPPC 
has been able to lower traditional prices of 
rotary components. 

We are already tooled for many types of these 
resolvers and can make quick delivery in 
quantity or short run. Whenever you need any 
rotary component, think of CPPC. 

Call or write Sales Department, HIlitop 9-1200 
(Suburban Philadelphia) or our Representatives. 


ENGINEERS—For a career in rotary components and computers, write David D. Brown, Personnel Director, Dept. A2. 
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CLIFTON HEIGHTS, PENNSYLVANIA 





- WRITE AVCO TODAY. 





Avco adds strength to Convair's high-speed beauty—Now in production, Convair's 880 Jet-Liner 
is a stunning luxury aircraft, built to race the sun at 615 mph. Some of the most important components of 


its wings and stabilizer come from Avco's Nashville Division. With such advanced techniques as stainless steel 
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contour honeycombing as part of its vast manufacturing capabilities, Avco/Nashville offers new strength 


to America's aircraft — ie - 


AVCO MAKES THINGS BETTER FOR AMERICA / AVCO MANUFACTURING CORPORATION / 750 THIRD AVENUE, NEW YORK 17,N.Y. 





